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WAYS iN WHICH FARMERS ADJUST OPERATIONS TO HOG PRICES 


The 5,000,000 hog producers of this country use hog prices as an 
indication of when to increase their production and when to decrease, 
just as producers of all other commodities sold on a competitive 

market use prices as a guide to their operations. 

Though all producers consciously or unconsciously take price into 
consideration (fig. 1) the decisions they reach vary with the individual. 
Farmers may be grouped roughly into three classes in this regard: (1) 
Those who expand production when prices are favorable and contract 
when prices are unfavorable; (2) those who look beyond current prices 


1 The analysis on which this bulletin is based was initiated by the senior author in 1923, in an effort to 
atrive at means of forecasting hog prices. He worked out the forecasting technique described in the section 
on “Forecasting prices in deviations from trend” and then cooperated with the junior author in the 
Study of the way farmers could use these results and in a joint study of the fundamental economic rela- 
tions of factors affecting hog prices. After January 1, 1925, the study of the economics of the market and 
the further study of forecasting prices by the percentage-change method were completed by the junior 
author and the text of this bulletin was written by him. : 

Assistance on the statistical phases of the work was rendered by Margaret Matheson and Anna R. Sulli- 
van and appreciation is due them for their share in this investigation. 

A popular discussion of the material presented in this bulletin is given in the U. S. Dept. Agr. Farmers’ 
Bul., “What Makes the Price of Hogs?” (8)? 

? Figures in parenthesis in italic refer to ‘‘ Literature cited,” p. 67. 
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to the future, and hence generally do just the zeverse; and (3) those 
who keep practically uniform production regaraless of price. : 


HOG PRICES BY YEARS 


DOLLARS 
PER CWT. 


0 i850 1895 1900 1905 (S10 seen ois “1920 1925 


Fic. 1.—Average yearly price of heavy hogs at Chicago, 1890 to 1925. Though there has been | 
a steady upward trend in price, individual years show wide deviations 


The records of three farmers in Indiana, shown in Figure 2, illus- “ 
trate these three ways of adjustment. 

The first farmer changed his breeding herd from year to year, in» 
response to future prices. One year he fed out three times as many 
hogs as he did another year. In five of the seven years shown, he» 


NUMBER OF SOWS FARROWING 
FARM No. ! FARM No.2 FARM No.3 
1) 5 - 10 150 5 10 15 O 5 10 15 


NUMBER OF HOGS FED OUT 


FARM No.l FARM No.2 FARM No.3 
(@) 50 100 §63641500 50 100 150 6 50 100 150 


Fic. 2.—Changes in the hog enterprise on three Indiana farms. Farmer 2 maintained a steady pro- 
duction; farmer 1 guessed prices right most of the time; farmer 3 usually guessed wrong 


had more hogs to sell when prices were high compared with corn, 
or fewer to sell when prices were low compared with corn. 
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The second farmer kept about the same number of sows each 
year and fed out about the same number of hogs. He carried over 
good supplies of corn from the years of heavy crops, and bought corn © 
when necessary. 

The third farmer changed his production from year to year in 
response to current and past price relations. Generally the years 
when he reduced his number of hogs were the years when the first 
farmer increased his. Five years out of seven the third farmer had 
fewer hogs to sell when hogs were high in price, and many to sell 
when hogs were cheap. Most hog farmers vary their hog production 
in much the same way that this third farmer did. They decide what 
to do on the basis of the current or past prices, paying no attention 
to the way such conditions have worked out in previous years.° 

It is evident that the first farmer, in terms of individual profit, was 

r odueing more effectively than either of the others. Fuller com- 
Fo ensien of what are the factors aifecting hog prices should enabie 
farmers to make a more rational control of their production, instead 
of changing, as so many of them do, blindly, and usually at the 
wrong time. 

Ultimate value of full knowledge and understanding of the cir- 
cumstances and forces from which prices arise does not lie, however, 
in merely aiding some few individual producers to outguess the mass 

ene and so secure individual gains. As more and more men 
Pie to base their actions not cn what current prices are, but on 
what current prices mean, production as a whole will be more and 
more smocthty coordinated with ¥ what it should be to give the largest 
net income to both producers and consumers. As a result, much of 
the wastes which now ensue when either too large or too vaanaa a 
proportion of economic resources are devoted to hog production will 
be prevented, and the hog industry, in common with similar develop- 
ments in other industries, will do its part in affording a constantly 
increasing level of general well-being. 


PREVIOUS STUDIES OF HOG PRICES 


The fact that hog prices tend to move in recurring cycles has long 
been recognized. Fifty years ago Benner (/) pointed out the regu- 
larly recurring short cycles in hog prices. He also thought there was 
a longer li-year cycle. What was more remarkable for that early 
time, he seemed to recognize some relationship between pig-iron pro- 
duction and hog prices. More recently, Warren (29, pp. 87-88; 
30, pp. 7-9) in pointing out the tendency toward a regularity in the 
hog-production cycle, stressed the effect of an unusual corn crop in 
advancing cr retarding the movement. 

Wallace (28) was apparently the first to apply exact statistical 
method to the analysis of hog prices. He pointed out the significance 
of the relation of corn prices to future hog prices, and made multiple 
correlation studies of the relation of supplies and business activity 
to hog prices (with a multiple correlation of 0.70 for the pre-war 
period). He aid not, however, attempt to forecast supplies or prices 
from the corn-hog price relationship as such. 


3 These illustrations are available through the courtesy of H. W. Hawthorne. A full description of the 
area and type of farming they represent is given in reference (15). Allof the difference in income on these 
three farms should not be ascribed to the differences shown in the management of the hog enterprise, as 
there are many other things in farm operation in this area which play animportant part in affecting farm 
returns, 


4 BULLETIN 1440, U. S. DEPARTMENT OF AGRICULTURE 


Warren and Pearson (31, pp. 133-149) pointed out how hog pro- — 
duction followed changes in the corn-hog ratio, and stated that it © 
was probably the dominant element causing hog-price changes. 

Wright, using data of practically semiannual averages, worked — 
out mathematically the effect of this relation upon subsequent receipts — 
and prices, and gave what was apparently the first clear explanation — 
of the causes of the fairly regular recurrence of the hog cycle (34, — 
p. 59). While showing that regression equations involving corn ~ 
prices and the summer weight of hogs would give good correlation — 
with the receipts and prices of hogs for the next winter, he did not 
include the corn-hog ratio as such in his correlations, and hence did — 
not measure the significance of this relation directly. Sarle (20) — 
showed that the direct use of the corn-hog ratio as a factor would ~ 
improve the accuracy with which hog prices could be forecasted. 
Certain details of his statistical treatment however, prevented him 
from obtaining the full measure of its true importance (7). 

Several investigators have pointed out the high degree of corre- 
spondence between- the wholesale and retail prices of hog products 
and of live hogs, Wallace (28), Wentworth and Ellinger (32), and © 
Wright (34) working out mathematical statements of the nature and 
closeness of the relation. 

These successive studies have marked an advance in the under- 
standing of the subject, and a closer approach to a complete explana- 
tion of all the factors involved. The present study does not pretend 
to be such a complete statement but is offered merely as another 
step in advance. | 

In his first publication half a century ago, Benner said (1, p. 131): 

The science of price cycles is yet in the cradle of its infancy, but waiting its 
time to mature full development, to unfold its principles, and declare its oracles 
to all mankind, and to demonstrate that the causes and the laws of nature in 
production are not past finding out; and that man in his onward path of progress 
* %* * will ultimately grasp the future. 

Looking back over the record of the unfolding knowledge of the 
price-making forces for one product, and realizing the continuous 
improvement both in basic data and in analytical technique which 
has accompanied this advance, it would seem that Benner’s optimism 


has been fully justified. 
DESCRIPTION OF THE MARKET WHERE THE PRICE IS MADE 


Approximately 70 per cent of the hogs produced on our nearly | 
5,000,000 hog-producing farms are slaughtered and converted into | 
meat and meat products by packing establishments. Nearly 1,400 | 
individual establishments were engaged in this business in 1923, but | 
the bulk of the business was done by less than a dozen large corpo- | 
rations, operating plants at many different points. From these plants | 
the meat is distributed to retail dealers largely through a system of 
branch houses, wholesale salesmen, and refrigerator-car routes oper- | 
ated under the same business management as the packing establish- 
ments. Something like 100,000 retail dealers in fresh meats, as well as 
many groceries, delicatessens, and other retail establishments handling 
cured meats, complete the final step in distribution to the consumer.* 

4 According to Marshall (16), based on scattered surveys, in cities outside of New York City there is 
one retail store handling fresh meats for about every 800 persons; in New York City, one for about every 
1,450 (excluding-kosher stores), and in rural communities except in the South, one for about every 1,700. 


Retail meat stores are rare in rural communities in the South. The rough estimate of 100,000 retail meat 
stores is based upon these figures. 


FACTORS AFFECTING THE PRICE OF HOGS D 


Although a considerable proportion of the hog products of this 
country are exported, notably lard, the domestic consumption is by 
far the largest, and therefore must be given first consideration in any — 
study of hog prices. 

Because of the way in which the packers have developed an inte- 
grated manufacturing and marketing structure which handles the 
product all the way from the place where the live hogs are bought in 
the central markets to where the dressed products are sold to re- 
tailers in the city, there are but three points in the whole of the 
typical marketing process at which ownership in the commodity is 
transferred and a price is established. 

The first major point is at the central wholesale market. Even 
though many farmers sell to local buyers who in turn ship to market, 
more than half the shipments are made either through cooperative 
shipping associations or direct on producer’s account. At the cen- 
tral stockyards, commission merchants sell the live animals to buyers 


HOG PRICES AT MARKET AND ON FARMS 
DOLLARS 
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Fic. 3.—Hog prices at Chicago and at Iowa country markets for the middle of each month. Farm 
and wholesale prices move together closely, with practically no lag 


representing local packers, out-of-town packers, feeders, speculators, 
etc. Most of the commission men conduct private businesses, but 
“cooperative farmers’ organizations in many cases perform this serv- 
ice and they now handle a very substantial proportion of the business 
at several markets. i 
Many animals were shipped direct from local buyers or concentra- 
tion points to the packers, but the great bulk of the hogs during 
recent years have moved through the central markets and were sold 
by the commission men to the buyers. It is at this stage that the 
wholesale price of live hogs is really registered, there being, of course, 
different prices for different lots of hogs, dependent on sex, age, 
weight, condition, etc. As shown in Figure 3 the price paid for hogs 
by buyers at the farm followed closely these wholesale market prices. 
The next point at which a price is registered is ordinarily when 
the dressed pork, cured ham or bacon, or rendered lard is sold to 
the jobber or retailer by the city branch house. Here each individual 
product is sold as a separate commodity and the prices are recorded 


’ 
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as quotations for a considerable variety of products, cuts, and grades. 
Kven though the prices of these different products do not always © 
move together, yet, as is shown in Figure 4, there is in general a © 


FARM AND MARKET PRICES OF HOGS AND 
WHOLESALE AND RETAIL PRICES OF PORK AND LABD 
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Fic. 4.—Prices at each step from farmer to consumer. The prices of the different products usually 
move together, but some abnormal years lard went down while pork loins went up 


close correspondence between the wholesale price of the live hog 
and the wholesale price of the products. When the prices of the 
most important producis are combined into a single price on the 


INDEXES OF PRICES CF HOGS AND OF HOG PRODUCTS 
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Fic. 5.—Yearly average price. of heavy hogs, and an average of the price of pork products, both 
expressed in percentage of the averages for the period 1909 to 1913. Both have moved closely 
together, but since 1920 the prices of products have been about 20 per cent above the prices of 
hogs, compared with the pre-war relationship 


basis of the proportion of the whole carcass which they represent, 
this composite price varies closely with the wholesale price for hogs. 
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‘Final transfer of ownership occurs when the retailer sells the 
product to the housewife, boarding-house keep er, or other person 
who prepares it for the ‘ “ultimate consumer.” The prices actually 
paid for the same product in different stores vary widely with the 
class of store and the amount of service which the retailer gives; 
though competition between retail stores is so keen that, as between 
stores of the same class providing the same service, there is usually 
little diiference in price. 

What the consumer can be induced to pay for the meat he buys, 
is the fina! fact which limits the price which retailers can pay at 
wholesale; and the price for which the products can be sold at whole- 

sale limits the price which packers can pay for the live hog. There 
is thus a general correspondence between retail prices, wholesale 
prices for meats, and wholesale prices for live hogs, as illustrated in 
Figure 4. It is true, however, that at certain “periods or seasons 
the retail meat prices do not move with the wholesale meat prices; 
and, further, that as between widely separated years, there are 
marked differences in the relation of retail prices and wholesale 


HOG PRICES AT DIFFERENT CENTRAL MARKETS 
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| 
Fic. 6.—Hog prices at Chicago and four other central markets since 1922. There is but little dif- 
erence between the movements at Chicago and at other markets with the exception of occasional 
| short periods 
| 


prices to live-hog prices. This is especially true of the relation 
before the war and since the deflation period. (Fig. 5.) 
INTERRELATION OF PRICES AT DIFFERENT CENTRAL MARKETS 


It is only in large central markets that a general market price 
obtains. Following the prices backward from the central market to 
the producer, or forward to the consumer, other conditions peculiar 
to each local situation come into prominence, so that the structure 
of retail prices from one city to another, or of country market prices 
from one State to another, is not nearly so closely integrated as are 
prices at the several central livestock markets. For the analysis of 
the relation of basic factors which affect prices over the country as 

a whole, therefore, the central market price is the most significant. 

Hence the sreater part of this bulletin is devoted to an analysis of 
‘Prices at the wholesale market. 

’ * Figure 6 shows the prices for the same grade and weight of hogs at 
Chicago and at a number of the other larger markets. It is evident 
hat there is but little difference in the prices at the several markets 
nd that prices fluctuate together rather closely, with about the 
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same difference between the markets. This is but natural, as’ 3 
hogs can be shipped readily for considerable distances at a cost 
low in comparison to their value; dealers in one market keep in 
constant touch with prices in other markets by wire and telephone; : 


CHICAGO AND LIVERPOOL PRICES FOR LARD 
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Fic. 7.—Except during the war period, lard prices have run almost exactly the same at Chicago 
and at Liverpool, the slight difference being due largely to the cost of transportation 


and the market news service by press, mail, and radio helps farmers 


to keep in touch with the prices at the different markets which are 
accessible to them. 


Most of the differences between markets can be explained by the 
cost of transportation, as prices at markets in areas that produce a. 
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Fa. 8,—Chieago and Liverpool prices on bellies. Liverpool prices usually run about enough e 2WOVEs 
Chicago prices to cover the cost of transportation, but generally follow their fluctuations, Kery >-< 
closely. ‘The war disturbed this relation 


~ 


surplus of hogs are ordinarily somewhat below prices at, markets, 
located nearer to consuming centers. Temporary local shortages or 
surpluses also have some effect, however. ‘Though there are a num-. 
ber of different central markets, each establishing its own price, it | 


& 
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ient that except for these very minor differences the same eco- 
€Sjic conditions which determine the price at one market must 

‘termine the price at other markets. It may be said that there is 

fit a single central ‘““market”’ for hogs in the United States. The 
everal central points at which prices are established are so closely 
interrelated that the general conditions which govern the price are 
the same for all the markets. 

Not only do hog prices in our central markets move closely together, 
but they move closely with prices in foreign markets. When prices 
of hog products are high in Chicago they are high in Liverpool; 
conversely, when prices are low in Chicago they are low in Liverpool. 
Figures 7 and 8 show the extent to which Chicago and Liverpool 
prices for hog products tend to move together. These Liverpool 
prices serve as an indication of the price which foreign consumers 
are willing to pay for our meat. 

The important pork-consuming section of Europe, which includes 
the United Kingdom, northern France, Belgium, the Netherlands, 
Denmark, Germany, and the southern parts of Norway and Sweden, 
comprises one of the principal hog-raising regions of the world. Yet 
since production in this region is inadequate for the requirements of 
the population, large quantities of our pork products move regularly 
to Europe, and the strength of the export demand is an important 
factor in our market situation at any time. 

The price of hogs at Chicago, the largest central hog market in the 


world, may therefore be taken as an index of conditions throughout 
the world-wide market within which the general economic forces 


operate to determine prices in each market place. 
PRICES USED IN THE STATISTICAL ANALYSIS 


Even after the point at which the price is to be used has been decided 
upon, two other questions must be decided: (1) What specific price 


is to be used? and (2) what period of time is to be covered? Since 
hogs are frequently sold in lots of about the same weight but without 
‘regard to finish, the most significant differentiation in the market 
‘Teports is by the weight of the hogs. The prices for heavy hogs 
were selected as the basis of the statistical study; however, the subse- 
quent investigation of the relation of the prices for hogs of various 


weights, discussed later, indicated that prices for medium-weight 


hogs would have been more representative of the general changes in 
hog prices. 


Selection of the time period to be used as the basis of quotation 


is possibly more significant than price. In the central market, 
‘prices may change almost every minute, and from opening to closing 


the change may be very great on some days. Just why prices are so 
variable from hour to hour and from day to day would require an 
extensive investigation by itself. For the first approach, however, 


‘it would seem best to disregard the more rapid variations and use 


only the general price average over a period of time long enough to 
indicate the general level. 

A practical consideration in this connection is that much of the 
data on the subject—receipts at markets, slaughter under Federal 
inspection, indexes of prices, employment, and production, and other 
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similar series—are available only as monthly items for the ea, 
years. For this reason the calendar month was selected as the u 

of time to be considered and most of the analysis was made in ter 
of this unit, while fully appreciating that very significant Pri, 
changes might be hidden by the averaging process. : 


ANALYSIS OF SPECIFIC FACTORS AFFECTING THE PRICE 


METHOD OF PRESENTATION ; 


Conclusions from a statistical investigation may be presented in 
two ways. The first way is to give a record of the investigation, 
showing what hypotheses were used at each stage of the study, what 
relations were analyzed, and what results were obtained. Such a 
report is largely a chronological history of the study, with the con- 
clusions reached interspersed through the record. 

A second way is to present the conclusions reached from such 
portions of the investigation as gave significant results, and to give 
separately the statistical technique by which the results were ob- 
tained. Such presentation has the great advantage of separating 
the economic relations brought out from the purely statistical con- 
siderations of the method employed. ‘The second plan has therefore 
been followed in this bulletin, so that county agents, students, econo- 
mists, and others who are interested in the conclusions as such may) 
be able to study them apart from the mathematical details. 


SUPPLY FACTORS 


The meat from the hogs which reach the markets during a given 
day does not all go into consumption at the same time. Some of the 
hogs are slaughtered immediately, some are shipped to be slaughtered 
at other points, and some are bought by feeders and shipped out to 
farms or to near-by points and fattened further before slaughtermg, 
Even after slaughter there is great variation in the length of time 
before consumption. Certain cuts, such as loins, ordinarily are moved 
to the consumer as fresh meat, with at most a short period in the 
refrigerator; other cuts, such as the shoulders and spareribs, may be 
held under refrigeration for considerable periods; other parts are 
cured to ham or bacon, or are rendered into lard. Besides the time) 
required for the curing and ripening process itself, these cured prod- 
ucts may be held in storage almost indefinitely until a favorable 
time occurs for their sale. Figure 9 illustrates the way in which 
storage and export together smooth out the uneven seasonal slaughter- 
ings to a fairly uniform consumption throughout the year. . | 

Since the men who are buying hogs for slaughter or other purposes 
must buy with regard to the probable prices for hogs and hog products: 
for some little time ahead, the number of hogs received at the markets 
on any given day is not to them the most significant point in the supply 
situation. During recent years the general level of prices for hog 
products which prevailed over several months reflected the general 
trend of the supply over that whole period more than it reflected 
the supply during any single day or week. 

In making bids for hogs, the buyers gave more attention to hom 
large market receipts had been running, and how large they wer 
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expected td run during the next several months, than they did to the 
receipts during the single month. At the same time, they had to 
get their share of the business if their plants were to be kept running 
at a profitable volume, so during short periods when receipts tem- 
porarily fell below the general average the competition to get a share 
of the business forced prices somewhat above the general trend, 
though not nearly so much as did an equal shortage in supply ex- 
tending over a considerable period. 


THE PLACE OF STORAGE IN HOG PRODUCTS 
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Fic. §.—Production, storage movement, and exports of pork and pork products for four years. 
Storage serves to smooth out the seasonal variation in production 


_ The number of hogs received at 11 of the largest markets each 
month from J January, 1904, to December, 1925, is shown in Figure 10. 
This chart shows that ordinarily receipts were largest during the 
winter and smallest during the early fall, and that some years the 
receipts as a whole were larger than they were other years. The 
conditions which led farmers to make these wide differences in hog 
production are discussed in a later section. 
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The monthly averages of prices during the same period are shown | 
in Figure 11 (basis of quotation, heavy hogs at Chicago). Com- | 
paring this chart with Figure 10 shows that there was a general | 

tendency for the two lines to change in opposite directions, the price | 
of hogs tending to rise when the receipts fell, and tending to fall | 
| 
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Fig. 10.—Monthly receipts of hogs at 11 markets, 1904 to 1925. Besides the seasonal variations in 
receipts from month to month, receipts are much heavier some years than others 


when the receipts were larger. There were many months, however, 
when this was not true. ; ; 

During the period before the war a reduction of 10 per cent in the 
number of hogs marketed over a six-months period, as compared 
with the number marketed in other similar periods, had a tendency — 
to raise prices, on the average, about 5 per cent; whereas an equal 
reduction in the number of hogs marketed during a single month, as 
compared with other months, tended to raise prices to a much less” 
extent.° A considerable part of the change in price during this 
period was due to the changes in supply; but there were so many 
other things which affected the price for which hogs would sell that 
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Fig. 11—Monthly average prices of heavy hogs at Chicago, 1904 to 1925. The years when prices 
were lowest were years when receipts (shown in fig. 10) were highest 


frequently the effect of the supply upon the price was covered up 
by price changes due to other things in the market situation. The 
following consideration of the demand side of the market makes 
clear what were some of the more important of the factors responsible 
for these shifts or changes in the level of demand. 


5 This conclusion is based upon the multiple correlation given on page (36), using the net regression 
coefficients as the measure of elasticity of demand for each factor, ; 


ay 
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DEMAND FACTORS 


The demand for hogs ultimately rests upon how much meat con- 
sumers of hog products, both in this country and in Europe, are 
willing to buy at the prices asked. When prices for hog products 
drop, relatively to the prices of other products, consumers ordinarily 
will buy somewhat larger quantities, and when prices go up, consumers 
ordinarily buy somewhat less. This is the usual way by which most 
people readjust their purchases as the relative prices which they 
have to pay for different products change. But when consumers 
are willing to buy a larger quantity at the same price, or are willing 
to buy the same quantity as before at a higher price, then there has 
been a real increase in demand. And when such a real increase in 
demand does take place, its effect is speedily felt in the hog market. 
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Fig. 12—Annual per capita consumption of pork and lard, as estimated. There has not been 


any very apparent trend in consumption, either upward or downward 


RELATION OF THE VALUE OF MONEY TO HOG PRICES 


As indicated in Figure 11, the price of hog products rose rather 


steadily from 1904 to the end of the war period; yet, as shown in 
Figure 12, the average per capita consumption of pork and lard (as 
shown by the “disappearance’’ of meat produced under inspected 
slaughter) remained about the same over the period, though varying 
somewhat from year to year. One important reason why con- 
sumers were willing to pay constantly increasing prices during 


this period, without reducing their consumption, was that the money 


with which they made their purchases was gradually becoming more 


and more plentiful, and consequently of lower value or “purchasing 


power.” 

These changes in the value of money are measured with a fair 
degree of accuracy by using the index number of prices, which 
measures the average quantity of other things which can be bought 
for a given number of dollars. The changes in the value of money 
from 1904 to 1925 are shown in Figure 13, as percentages of the value 
in 1913. 

Comparing Figure 11 with Figure 13, it is evident that much of 


the upward sweep of hog prices from 1904 to 1920 did not represent 
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any real advance in the value of hogs as compared with the value 
of other commodities, but represented merely the lower value of 
money. As money decreased i in value, it took more to buy the same 
quantity of hogs. This was especially true during the period 1916— 
1920. The very high prices did not mean that the value of hogs 
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Fic. 13.—The changes in purchasing power of a dollar from 1904 te 1925 are shown by comparing 
the average quantity of goods which could be bought for $1 in 1913 (at whclesale prices) with 
the quantity of the same goods which could be bought for the same sum each month during 
the period. In 1924 only two-thirds as much could be bought for $1 as in 1913 


was high as compared with other commodities, but that the value of 
money was low. 

When hogs sold at $18 per 100 nounde in 1919 they were not 
really worth much more in exchange for other goods than when they 
sold at $8 in 1913. This is evident when the prices are compared 
after muitiplying each one by the index of the general purchasing 
power of money (fig. 13) to reduce them to dollars of equal pur- 
chasing power. ‘Thus $18 times 49 equals $8.82, while $8 times 100 
equals $8; showing that on the basis of the goods that could be 
bought with the money, the 1919 price was only slightly higher than 
the 1913 price. 
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Fic. 14.—Hog prices for 22 years expressed in doliars of constant purchasing power. <A great part 
of the total variation in prices had been due solely to changes in the value of money 


Figure 14 shows the prices of hogs for the whole period reduced 
to dollars of constant purchasing power in this way. The compari- 
son of this chart with Figure 11 shows that a large part of the changes 
in hog prices during this time was due solely to changes in the value 
of money. 
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UPWARD TREND IN DEMAND 


In addition to the change in the value of money, the rapid erowth 
in the population in this country, especially in the cities, has tended 
to increase the demand for hogs since 1900. During the decade 
from 1900 to 1910 the urban population was increasing at an average 
rate of more than 3.3 per cent per year; and during the following 
decade the increase continued at nearly the same rate. The total 
population in cities increased a total of more than 75 per cent during 
these 20 years. This increase in city population naturally increased 
the commercial demand for hog products. 

The per capita consumption of hog products, however, so far as 
it could be measured, remained about the same. During the pre- 
war period the price of hogs, even when expressed in dollars of con- 
stant purchasing power, showed an upward trend. (Hig. 14.) Since 
this upward trend in prices did not result in a decrease in per capita 
consumption, it is evident that forces were at work which made 
consumers willing to pay more for their products without decreasing. 
the quantity taken. 

Prices of several other farm products were also showing an upward 
trend during this period, even when expressed in dollars of constant 
purchasing power. Several of these food products take somewhat 
the same place in the consumer’s diet as do hog products. As the 
price of the other products rose, consumers turned more to pork 
products, which tended to raise the price of pork products along 
with other products. During the same period that the per capita 
consumption of pork was being maintained, the per capita consump- 
tion of beef was tending downward, beef. consumption per capita 
in 1913 and 1914 being one-fiith below thas in 1907 and 1908. With 
increasing costs of both meats, consumers apparently preferred to 
restrict soméwhat their consumption of beef and to continue to use 
the same OIE of pork, even though that involved paying some- 
what more for the same quantity of pork per capita. 

During the war period the demand situation was increasingly 
dominated by European conditions through the tremendously in- 
creased export demand. Following the price decline of 1920 and 
1921, which terminated the highly speculative postwar expansion, 
prices of all farm products began gradually to work back into a 
realignment with the prices of other kinds of products. The prices 
received for hogs from 1921 to 1924 indicate that the demand for 
hogs (in terms of wholesale prices) is not so strong now as it was at 
the outbreak of the war.° 

This decrease in demand for hogs may possibly be due in part to 
a somewhat smaller demand for all meats, as a result of the oa ty 
efforts during the war to replace meats in the diet by other foods. 
There does seem to have been a very definite tendency toward a 
change in the dietary habits of American consumers during the last 
10 years. The per capita consumption of fluid milk has been in- 
creasing at a remarkable rate; vegetables, especially the leafier 


6 Part of this lower wholesale demand may be due to the fact that the portion of retail meat prices re- 
tained for slaughtering, conversion, transportation, and wholesale and retail distribution has been larger 
from 1921 through 1925 than it was before the war, as was clearly shown in Figure 4 on page 6. For defi- 
nite analysis of changes in consumer demand, studies would be required of the relation between quantities 
consumed and retail prices, with concurrent consideration of other factors bearing on consumers’ ability 
or willingness to pay. The margin between retail meat prices and wholesale hog prices could also be 
studied to determine just where and how the changes in margin retained have occurred, 
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kinds, have come into year-round use in all of the principal cities, 
and there have been remarkable increases in the consumption of 
many kinds of fruit. The general low level of the prices of other 
staple foods, such as wheat and potatoes, during the period from 
1921 to 1923, also may have been responsible indirectly for the 
weaker demand for hogs. 

There was some recovery in the demand for hogs and hog products 
in 1924 and 1925, although not enough to bring demand up to its 
pre-war trend. Whether this recent upward movement will con- 
tinue over a long period, or whether changes in dietary habits will 
alter its direction, can not as yet be foretold with any degree of 
confidence. After several years have passed, the longer series avail- 
able for observation will give a much better basis for forecasting the 
future trend. 

VARIATIONS IN EXPORT DEMAND 


In addition to the factors, such as growth of population and changes 
- in dietary habits, which may cause the general level of demand to 
have a regular upward or downward trend over long periods, there 
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Fic. 15.—Exports of hog products monthly from 1904 to 1925, in terms of pounds of pork or equiv- 
alent. Although there were wide variations during the whole period, the pre-war period shows 
no very marked.trend. Exports were very heavy in 1923 and early in 1924 


are other influences which cause demand to be stronger at some 
times and weaker at others than the normal trend would indicate. 
The demand for pork products for export has been one of the most 
important of these variable influences. 

As shown in Figure 15, from 1907 to 1914 there was no perceptible 
trend in the quantity of hog products exported from this country, 
though there were great variations from month to month and from 
year to year. During the period of the World War there was a 
tremendous increase in the volume of exports, but soon after the 
armistice exports fell back to something like the pre-war level. 
(fig. 16.) 

Volume of exports alone, however, does not tell the real strength 
of the foreign demand for our hogs. It has already been pointed 
out that when prices were low our own consumers used more pork 
than when prices were high, without this meaning a real increase 
in domestic demand. The same thing applies in the case of the export 
demand. - At times when prices were high the export movement fell 
away to a very small quantity; yet demand remained as strong as 
ever, as shown by the prompt increase of exports when prices declined. 
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Many times when the prices of.hogs and hog products were unusually 
low, unusually large quantities of hog products were exported. But 
as soon as prices rose again the export movement fell back to its 
former proportions, showing that the heavy movement was not due 
to any real strengthening of the demand but was merely a normal 
response to the lower prices. The same thing is true of high prices. 

Actual changes in the strength of export demand are shown in 
Figure 16. This chart shows the same data as are plotted in Figure 
15 (the actual volume of exports) adjusted to eliminate the effect of 
price upon the volume. The index given in Figure 16 is thus an 
index of the quantity which would have been exported monthly 
had the price of hogs (in dollars of constant purchasing power) 
remained unchanged throughout the period, in so far as could be 
judged by observing the average relation between prices and quantity 
exported in the pre-war period. Since it shows approximately the 
quantity which would have been taken for export had the price 
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Fic. 16.—Index of export demand. This reveals the strength of export demand, as shown after 
adjusting the actual exports to take account of the fact that low prices cause large exports and 
high prices, small exports. Exports in 1923 were not particularly large when price was taken 
nto account 

_remained unchanged, it does show more nearly the true changes in 

the strength of the export demand. 

Export demand was variable, changing sometimes very rapidly. 
One reason for the fluctuations in foreign demand was the change in 
the number of hogs produced in foreign countries. Production of 
hogs in the different European countries varies nearly as widely as 
it does in this country. When their own supplies were short, that 
tended to-strengthen their demand for our hog products; when their 
own production was extra large that tended to weaken the export 
demand over here. Changes in the foreign prices of other products 
like oleomargarine, which could be substituted for lard or other hog 
products, also tended to affect the export demand. Changes in 
relative prosperity of industrial workers and other pork consumers 
in Kurope, owing to changes in wages, number of unemployed, and 
the like, probably were responsible for some of the changes in export 
demand.’ 

7 No attempt has as yet been made at mathematical measurement of the relative importance of the dif- 
ferent factors affecting the foreign demand. The hog production of Denmark and Germany shows a Cecided 
tendency toward the same sort of periodic variations that characterize American production of hogs. The 
differences in foreign supplies could probably be measured and forecasted in the same way that variations 


in American production have been handled in this study. In so far as foreign demand is affected by varia- 
tion in foreign supplies, this would make one step toward forecasting export demand, 
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During the period from 1914 to 1918 the World War sent the export 
demand to unprecedented heights. It is interesting to note by com- 
paring igure 16 with Figure 15 that the very heavy exports follow- 
ing the deflation period of 1920 were due largely to the exceptionally 
low hog prices, and therefore did not indicate a strong demand. 
Exports in 1923 of nearly twice the usual pre-war quantity indicated 
an export demand only about 25 per cent higher, when allowance for 
the prevailing low price was made. | 


VARIATION IN STORAGE STOCKS 


The quantity of hog products in storage is another of the factors 
which men who are buying live hogs for slaughter take into considera- 
tion, as bearing upon the prices they will probably be able to get for 
the products from the hogs. Large storage stocks represent that 
much to be added to current production to give the supply of products 
available for consumption during the next few months; low storage 
stocks may mean that some of the production of the next few months 
will be held out of consumption and used to build stocks up to their 
usual level. For this reason hog slaughterers usually tend to bid 
somewhat higher for live hogs when the stocks of provisions are 
low than when they are high. ‘The quantity of hog products in storage 
had a material infiuence upon the strength of the demand for live 
hogs during the period before the war, especially whenever they went 
more than about 40 per cent above the usual quantity in storage for 
the particular season of the year. Next to changes in export demand, | 
change in storage stocks was apparently the most important cause of 
change in the strength of the market demand. 


PROSPERITY OF AMERICAN CONSUMERS - 


Considerable variations in the purchasing power of industrial 
workers and other city dwellers took place during the period studied. 
It has usually been thought that this variation in the prosperity of 
city people had a considerable effect upon the price of hogs. The 
analysis showed that hog prices are affected by these changes in 
business conditions somewhat more than are the averages of all 
wholesale prices, but are not affected as much as are many other 
more sensitive products. At some times. when business was good, 
wages were high and nearly every one who wanted a icb could get 
one; at other times, when business was bad, many men were out of 
work and even those who were working had to accept lower wages. 
When business conditions were unusually good, that tended to raise 
hog prices somewhat more than most products, but with this exception 
the demand for hogs, eliminating the general change in all prices, was 
apparently just as good when business activity was below normal as 
when it was moderately brisk. Compared with changes in export 
demand and in storage stocks, changes in industrial activity had 
only a relatively smali effect upon the demand for hogs.* 


8 This conclusion should be taken as tentative until further work is done on this point. There is some 
question whether the index used to represent changes in business activity in making this study would serve 
as an accurate index of changes in the buying power ofindustrial workers. The fact that the prices had been 
“‘deflated’’ by the Bureau of Labor index of wholesale prices meant that as much of the variation in busi- 
ness activity as is reflected in that index had already been eliminated, and that only the further variation 
left in the data were considered. The evidence is clear that hog prices are slightly more susceptible to 
business conditions than are the commodities included in the Bureau of Labor Statistics index, (17), on 
the average, 
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PRICE OF SUBSTITUTE PRODUCTS 


When the price of one food product becomes cheaper most people 
tend to substitute it for other foods to some extent. A number of 
other foods compete with hog products for places in the diet. Beef 
competes directly with pork, oleomargarine and vegetable oils com- 
pete with lard, and even butter may compete when lard prices become 
very high. A change in the price of any one of these products will 
have some effect upon the quantity of pork products bought, and 
hence will affect the demand for hogs. ° 

Hog prices were rather sensitive to the price of fat steers during the 
period studied, especially at times when steers were low. When 
fat steer prices went higher than $7.50 per hundredweight (in terms of 
1913 dollars), further changes had relatively little effect upon hog 
prices; but when steer prices dropped much below that point, there 
was a marked effect, hog prices decreasing about 10 cents on the 
average for each 30 cents decrease in steer prices. Since beef prices 
were relatively stable for some years prior to the war, however, 
changes in steer prices were responsible for only a small part of the 
changes in hog prices during-those years.° 


INTERACTION OF SUPPLY AND DEMAND 


This discussion has touched on a few of the complex set of economic 
forces which are ordinarily summed up in the phrase “‘supply and 
demand.” No consideration has been given as yet as to why the 
supply changes as it does. Discussion of that point will show the 
extent to which farmers’ actions and the cost of producing hogs affect 
the price at which the hogs will sell. (See pp. 20 to 23.) 

The discussion has indicated some of the more important. factors 
which sway the minds of buyers and sellers, and so influence the price. 
In many cases the men actually dealing in the market may not realize 
just which are the forces affecting the situation. An increasing 
foreign demand, for example, may show on the market merely through 
somewhat larger purchases by a buyer for a packing concern which 
has received new orders for products packed for export. Unfavor- 
able conditions for farrowing, and consequently fewer pigs to be 
raised, indicating reduced marketings some months later on, may 


show merely through a stronger tone in the futures provision market 


with, in turn, possibly some effect upon the actual cash prices. The 


factors which have been described are the basic underlying causes; 


but they actualiy reach the market and influence the price only 


through the reactions of a large number of different men and in a 


| 


variety of different market transactions. 

To some slight extent, or over short periods of time, a large group 
of dealers, either on the buying or selling side of the market, may by 
concerted action alter the prevailing price for hogs; but whether 
they can materially affect the trend of prices over any considerable 
time is decidedly open to question. For the period of January, 1907, 


to July, i914, all but 12 per cent of the changes in the monthly price 


oi hcgs can be accounted for on the basis of changes in the different 


8 There are other products entering into competition with hog products, which were not statistically 
examined in this study. Lard, in particular, enters into competition with other fats and oils, such as 
cottonseed oil, nut oils, and possibly butter at certain times and places. 
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factors which have been discussed in detail.1° This would indicate 
that though such dealers may be able to force the price ‘‘out of line’’ 
temporarily, or may be able to hold the price higher or lower within a 
rather narrow range, over a period of any considerable length they 
can not keep the price from averaging about what is justified by the 
supplies offered and the demands of consumers. 


CAUSES OF THE VARIATIONS IN THE SUPPLY OF HOGS 


Previous: charts have illustrated how widely the number of hogs 
received at the important markets varies from month to month. 
Much of this variation is due merely to seasonal variation, and is to 
be expected. Two-thirds of the annual crop of pigs are born in two 
short periods, from March through May, and during August and 
September, for spring and fall pigs respectively. Since most of 
these pigs are fattened for about the same length of time, the monthly 
receipts at markets naturally reflect the monthly variation in births. 


CORN-HOG PRICE RELATION AND HOG MARKETINGS 
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Fic. 17.—Receipts of hogs at 11 markets, and the corn-hog differential, both smoothed to eliminate 
seasonal variation.. There are rather regular swings in the receipts of hogs, following by about 
18 months the similar swings in the relation of corn prices to hog prices 


The preservation of meat by curing and by cold storage has been 
developed to such a point that the seasonal variation in consumption 
is nothing like so great as is the seasonal swing in production. (Note 
again fig. 9, p. 11.) As a result the seasonal variation in the prices 


paid for live hogs is not nearly so large as it would be were there 


no storage of pork and pork products. 


In addition to seasonal variations, however, there have nearly 
always been large variations in the total production of hogs from— 
year to year. Thus in 1923 receipts were higher for each correspond- | 
ing month than they were in 1924. Figure 17, illustrates just how 


much variation there has been in the receipts of hogs in the last 20. 


years, even after seasonal variations have been eliminated. It is” 


noticeable that the moving average of receipts has swung up and 
down, fairly regularly, with cenerally about three years from one 
high point to the next one, although sometimes it has been as soon | 
as two years, and once as long as five years before another high point 
was reached. This chart shows the receipts with a trend line drawn 


through them in such a way that the usual monthly variation has 
been smoothed out. It is evident that during some periods the 


10 Based on the correlation obtained with prices from the equation on page 34 
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movement of hogs to market has been very much larger than it has 
at other periods. 

Previous discussion has shown that the almost constant changes in 
the supply of hogs, not only from month to month but from year to 
year, have been among the most important causes of changes in hog 
prices. For most livestock and livestock products the annual pro- 
duction is fairly steady. The production of milk and of butter 
usually changes but slightly from year to year; the number of beef 
animals fed out does not show violent changes from year to year; and 
the production of wool in this country changes only slowly. Why is 
it that hog production is so erratic? One reason is that hogs can be 
produced so rapidly that the number raised can be changed in a rela- 
tively short time. When hogs are profitable, farmers can increase in 
short time the number of pigs born and hogs fattened as compared 
with the time it takes to grow more dairy cows or beef cattie; and 
similarly production of hogs can be rapidly cut down when prices 
become unfavorable. 


BALANCE BETWEEN CORN PRICES AND HOG PRICES 


A second reason for the changes in hog production is that hogs are 
more dependent upon a single feed-crop than any other class of ani- 
mals. In this country, corn is the great staple upon which hogs are 
produced. Although some pasturage, some tankage, in some areas 
skim milk and some mill feeds are fed with it, corn is still the great 
measuring stick by which the farmer figures what it costs to feed his 
hogs. 

Corn prices change from year to year, as the size of the crop varies 
with the weather and other causes, and as the demand for the crop 
varies. And this variation in corn prices has made hog production 
sometimes seem, temporarily, very profitable to farmers, and some- 
times very unprofitable. 

During the period 1896 to 1914, 11.4 bushels of corn were worth as 
much on the Chicago market, on the average, as were 100 pounds of 
heavy hogs. ‘This does not mean that 11.4 bushels of corn were used 
in the production of 100 pounds of hogs, but that all the costs enter- 
-ing into hog production were such as to be covered, on the average, 
by a price equal to about that much corn.” 

The difference between the price of 11.4 bushels of corn at Chicago 
and the price of 100 pounds of heavy hogs may therefore be used as a 
measure to show when the relation between corn prices and hog prices 
was unusually favorable to hogs, and when it was not. When that 
much corn was worth less than the 100 pounds of hogs, hog prices 
were above average as compared with corn prices; whereas when that 
much corn was worth more than the 100 pounds of hogs, hog prices 
were below average, compared with corn prices. 


11 Over a period of years price tends to equal necessary cost, not because the markets pay any direct 
attention to costs, but because the relation of price to cost governs supply. When the price drops below 
the equilibrium point, when farmers figure that the returns just cover the costs, they reduce their breeding 
operations. Later on, the reduced supplies, coming on the market, force the price higher. When the price 
rises above the equilibrium point, farmers are encouraged by the extra profits to increase their output; 
later the increased supplies reach the market and force the price down. The hog price which just equals 
necessary cost is apparently equal to that of 11.42 bushels of corn, for that represents the point at which 
farmers would apparently neither increase nor decrease their production. Hog production has been 
increasing during this period, however, so that the average ratio of 1 to 11.4 was not merely sufficient to 
maintain constant production, but was sufficient to maintain the average increase in production for this 
period. Since this relation has been sufficient to maintain an upward trend in production, somewhat less 
than 11.4 bushels of corn would represent the necessary cost for merely maintaining a constant production. 
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Figure 18 shows just how much hog prices did change in the last 
20 years, as compared with corn prices. In this chart the light areas 
show periods when hog prices were above the price of 11.4 bushels of 
corn; the dark areas show periods when hog prices were lower than the 
price of that much corn. During this period there was apparently a 
rather regular change in the relation, first hog prices \ were higher for a 
year or so, then they were lower for about as long. 


REACTION OF FARMERS TO THE CHANGES IN THE CORN-HOG PRICE RELATION 


When hog prices are high relative to corn prices, farmers are en- 
couraged to increase their production of hogs. Although this in- 
crease in production takes place much faster than it does for most 
other livestock, still some time is required. if hog prices have been 
good in the summer and fall, and corn prices relatively low, many 
farmers may decide to produce more hogs. They breed more sows 
(or gilts) that fall than usual. Next spring there is a larger crop of 
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Fig. 18—The corn-hog differential. This shows how much more or less 100 pounds of heavy 
hogs were worth than 11.4 bushels of corn each month from 1903 to 1925. (Both prices are at 
Chicago.) A fairly regular swing in the relation is evident 


pigs. Not until after those pigs have been fattened and shipped to 
market—most of them during the following fall and winter—do the 
actual market receipts become larger because of the more favorable 
prices during the summer and fall of the year before. For this reason 
it takes about a year to a year and a half for changes in relative prices 

to have much effect upon the number of hogs sent to market. 
Figure 17, page 20, shows averages of the corn-hog differ- 
ential (the difference between the value of 100 pounds of hogs and the 
value of 11.4 busheis of corn) and the receipts of hogs at 11 important 
markets. (Smoothed lines have been used for each series, so as to 
eliminate the usual variation from aPapen {0 month.) Except during 
the war period, changes in the relation of hog prices to corn prices 
were followed by similar changes in the receipts of hogs about a year 
and a half later. In 1906 and early 1907 hogs were hich, compared 
with corn; and in 1907 and 1908 receipts increased. “In late 1907 
12 The fact that neither price‘was adjusted for price level exaggerates the differences for the war and post- 


war years. The ratio form of statement, obtained by dividing one price by the other, has the advantage 
of automatically eliminating these price- -level differences. 
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and in 1908 hog prices were low compared with corn; and in 1909 
and 1910 there was a marked falling off in hog receipts. After the 
war the same relation was again apparent; the high hog prices (rela- 
tive to corn) in 1921 and 1922 were followed aby increased hog re- 
ceipts in 1923 and 1924, and the low prices of 1924 by reduced re- 
ceipts in late 1925. 

Unfortunately, however, this tendency of faners to readjust their 
production to the price always seems to carry them too far in the other 
direction, because of the pilmg up.of the changes before they are re- 
flected in market receipts and in prices. Thus in the spring of 1906, 
when hog prices (compared with corn prices) became favorable for 
the first time in several years, farmers increased the number of sows 
bred for fall farrowing. During that fall and winter the increased 
breedings had as yet had no effect on the market receipts or on the 
prices, and so with continued favorable prices breeding droves were 
still further increased in the fall of 1906 and the early spring of 1907. 
Then in late 1907 and in 1908 these accumulated increases began to 
show up in larger and larger market receipts, prices were forced down, 
and conditions were once more unfavorable to hog production. 

This explains the more or less regular “‘cycles’”’ which have charac- 
terized hog prices ever since records have been kept. Starting with a 
period of corn and hog prices favorable to hog production, farmers 
breed more sows, and continue to increase their breeding stock so 
long as the current price relation is favorable, ignoring the fact that 
by the time the pigs will be ready for market the relation may have 
changed. Then when this accumulated increase in breeding finally 
appears as market receipts, the market for hogs is soon oversupplied, 
and hog prices become unfavorable. Hog producers begin to con- 
tract their breeding. But for some time thereafter the surplus of pigs 
resulting from the previous heavy breeding continues to reach the 
markets and hold prices low, and farmers continue to reduce breeding 
herds, in spite of the fact that the reduction in breeding stock already 
made will reduce the pig crop enough to bring hogs back to a profitable 
basis. 

So the “cycle” tends to be self-perpetuating, each period of rela- 
tively favorable hog prices causing too great an expansion in produc- 
tion before prices become unprofitable, and each period of relatively 
unfavorable prices, which in the past has inevitably followed, causing 
too great a reduction in breeding before favorable prices are restored. 

The basic reason for the continuation of the hog-production cycle 
has been failure of producers to look ahead. Because corn is high and 
hogs are cheap right now is no reason to conclude that the same situa- 
tion will hold next year. There is no way to judge the future but by 
the past. But apparently most hog producers have been so short- 
sighted in their view of the past that most of them have thought, 
or at any rate have acted, on the assumption that one year would 
be followed by another just like it, rather than by another just like 
pre which previously had followed years when conditions were 
similar. 


RELATION BETWEEN PRICE RATIOS AND THE WEIGHT OF HOGS 


_ Besides the effect of the relation of corn prices to hog prices on the 
number of hogs produced, this price relation also affects the weight to 
which hogs are fattened. Every hog producer knows that it takes 
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more corn to 10 pounds of gain on a hog weighing 300 pounds than on 
one weighing 200 pounds. For this reason most farmer will not feed 
their hogs to quite such weights when corn is high as they will when 
corn is cheap. Just how heavy it pays to feed a hog for a given rela- 
tion of corn prices to hog prices depends upon the skill of the feeder 
and the quality of the hog, but it always pays to feed to the heaviest 
weight when corn is cheapest, and to a lighter weight when corn is 
dearest (22, pp. 11-14, 49-52, 55-58). 

Figure 19 shows how this affects the weight at which hogs are 
marketed. This figure shows moving averages for the corn-hog dif- 
ferential and for the weight of the hogs. A change in the corn-hog 
differential was usually followed by a change in the weight of the 
hogs in a shorter time than it was by a change in the number of hogs 
marketed. This is of course caused by the fact that the weight of 
the hogs was largely influenced by the relation of hog prices to corn 
prices during the months they were being fattened, just before mar- 
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Fic. 19.—Average weight of hogs at Chicago in pounds, and the corn-hog differential in dollars, 
both with the seasonal variation smoothed out (by a moving average). Since 1902 a high corn- 
hog differential has been followed by heavier hogs in a very few months 


keting, while the number marketed was due to changes in the corn- 
hog price relation in the period before the sows were bred; that is, a 
year or more earlier. 

The change in the average weight of market hogs ordinarily tends 
to cause some change in the relative price for hogs of different weights. 
At periods when corn is very cheap relative to hogs, most hogs are 
fattened to fairly good weight. As a result, there tends to be an 
oversupply of heavy hogs and an undersupply of medium or light- 
weight hogs, and the heavy hogs sell at a discount. Similarly, at 
periods when corn is very expensive relative to hogs and most hogs 
are sold rather light, there is frequently an oversupply of light hogs 
and a shortage of heavy hogs, and heavy hogs top the market. The 
strength of demand for lard and for pork cuts of various weights also 
affects the prices for hogs of different weights. Then, too, there are 
seasonal differences in the receipts of hogs of different ‘weights, which 
cause seasonal differences in the prices. But, as is shown in Figure 
20, this was usually not a very significant factor, even with the seasonal 
change eliminated. 
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During 1924 and 1925, however, this factor had a striking influence 
upon the prices of different weight hogs; for the last week in 1925 
lightweight hogs at Chicago sold 41 cents above heavy hegs, and 
for the last week of 1924, 99 cents below heavy hogs. 


EFFECT OF WEATHER CONDITIONS ON HOG SUPPLIES 


Weather conditions form a relatively minor factor, but they must 
be taken into account in enumerating causes of changes in hog 
receipts. Unusually low temperatures in the early spring months, 
especially when accompanied by frequent sudden changes in tem- 
perature and a large number of cloudy or rainy days, tend to result 
in heavy losses of pigs at farrowing time. This is particularly true 
on farms poorly equipped for caring for the young pigs, but even on 


PRICES FOR HOGS OF DIFFERENT WEIGHTS 
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Fig. 20.—Prices for light, average, and heavy weight hogs at Chicago, 1904 to 1915, with seasonal 
variations eliminated. There is some tendency for the prices of different weights to change at 
different phases of the hog ‘‘cycle,’’ but the difference is not very great. The data are 12-month 
moving averages 


the best-equipped farms such conditions are almost sure to result in 
some loss. 

Differences in the size of the pig crop resulting from these varia- 
tions in weather conditions are responsible for about one-sixth of 
the variation in market receipts of hogs. To some extent this 
obscures the effect of economic changes upon hog production. The 
effect upon subsequent production is so dominant, however, that 
these purely random changes caused by weather conditions can not 
prevent the results of price changes from showing up fairly clearly 
even in “‘raw’’ data. 


FACTORS INDICATING SUBSEQUENT CHANGES IN HOG PRICES 


During the period 1904 to 1914 hog prices had a steady upward 
trend as shown in Figure 21. This was due to the influence of the 
decreasing value of money, combined with the fact that demand was 


- increasing faster than supply. It is evident from the figure that the 
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general tendency of the price was to swing first above the trend and 
then below, each complete swing taking about three to four years. 
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It has been shown that there has been a rather definite sequence 
of events in the hog market, responsible for the swing, except under 
such abnormai conditions as during the war period and the following 
period of readjustment. Since events have usually followed in this 
rather regular manner, it is possible to pick out certain factors whose 
current values will serve to indicate what conditions in the hog 
market are most likely to be some months later on. 

The general prosperity of consumers in this country, as measured 
by industrial activity, was another factor affecting the demand for 
hogs. It is possible to forecast changes in industrial activity to 
some extent from the changes m the prices of stocks in the stock 
market, stocks generally starting to increase in value a few months 
before the lowest point of a period of ‘‘depression”’ is passed, and 
generally beginning to decline in value a few months before the high 
point in a period of “expansion’”’ is reached. Even as far as six 
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Fic. 21.—Actual hog prices, prices with seasonal variation eliminated, and straight-line trend, 
for pened to 1915. This shows how hog prices swing first above and then below the long- 
time tren 


months ahead, for the pre-war years the prices of stocks were found 
to have a relation to the price of hogs, indicating that coming 
changes in demand might be indicated that far ahead. 

Exhaustive trials of the different available series show that four 
series of data are best suited to use in constructing an index of these 
future developments. These series are (1) the corn-hog ratio, 
reflecting conditions most likely to cause farmers to change their 
breeding plans; (2) the price of corn, indicating the weight to which 
hogs are likely to be fattened; (3) the weight of hogs, indicating the 
current balance between corn prices, hog prices, and breeding animals; 
and (4) the prices of the stocks of industrial corporations, indicating 
what the speculative community thinks of the outlook for general 
business conditions. 

Combining these four factors into a single index according to the 
methods described in detail later (see pages 46 to 50), a forecast of 
hog prices for the period 1903 to 1914 was computed, as shown in 
Figure 22, | 
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This figure shows the actual price of hogs each month during the 
period, and an estimated price computed from these four factors, 
using data available at least six months earlier. It is evident that 
the price estimated from the earlier data comes very close to the 
actual price; it includes about 88 per cent of the variation in the 
monthly averages of the actual prices. Considering only the general 
movement of both the actual and estimated prices, the relation is 
even closer, the smoothed estimated price including 94 per cent of 
the variation of the smoothed actual price. This shows that during 
the pre-war period the monthly average of hog prices could have been 
forecasted six months in advance with a very high degree of accuracy. 

These four factors, three indicating what changes may be expected 
in supply, and one indicating what changes may be expected in 
demand, wouid have given a definite basis for forecasting the price 


ACTUAL HOG PRICES AND HOG PRICES ESTIMATED 
BY FORECASTING FORMULA 
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FIG. 22.—Actual hog prices and prices estimated by the forecasting formula. The estimated 
prices were computed by 2 method which used data available six months before the price 
being studied. By this method the trend of prices can be forecasted six months in advance 


of hogs six months in advance. Figure 22 has shown how accurately 
this could have been done during the pre-war period. 

There is a futures market for hog products, where various provisions 
ean be bought or sold for delivery at future dates. As would be 
expected, the prices of these “‘futures”’ is a better guide to what hog 
prices wiil be later on than is merely the present price of hogs. Figure 
23 shows the prices of heavy hogs compared with a price estimated 
from the price of lard and short ribs ‘‘futures’”’ for five months 
earlier, and with the price estimated from the four factors by the 
mathematical method. It is evident that the ‘‘futures’’ prices 
would not have given anything like so good a forecast of hog prices 
as would the mathematical method. For the period shown, the 

errors in estimating on the basis of the prices of ‘‘futures”’ averaged 
Just about twice as great as the errors when the price was estimated 
on the basis of the factors discussed, 
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Since the World War, the variations in Kuropean demand and in 
other factors have been so great that it has not yet been possible to 
forecast hog prices with the same exactness that they could have been 
forecasted under pre-war conditions. 

There seem to have been rather rapid shifts in the consumption 
habits of American consumers during recent years. Factors which 
may have been partly responsible for this are (1) the changes made 
in diet during the war period, under the influence of widespread 
‘publicity to ‘‘eat less meat’? which may have had a more lasting 
effect than was intended at the time; (2) the publicity given to 
such recent discoveries as vitamins in the field of nutrition; (8) the 
extensive advertising or drives to increase the use of dairy products 
and various fruits; and (4) the higher wage level of the city popula- 
tion since the war (in terms of real purchasing power) which has fur- 
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Fic. 23.—Actual hog prices, prices estimated by the forecasting formula, and prices estimated on 
the basis of ‘‘futures’’ prices for short ribs and lard. The latter forecast (C) is not nearly so 
accurate as is the mathematical forecast (B) 


nished the means to sustain a higher standard of living. As a net 
result, the level of demand for pork and its products since the war, | 
as found by definite statistical study, has been markedly different © 
from what it would have been had it followed the pre-war trend. | 

At the same time, a new factor has been injected into the hog | 
market situation in the shape of the ‘‘pig survey” of the Bureau of © 
Agricultural Economics. On the basis of reports from a very large” 
number of farmers, this survey gives an estimate of the size of the | 
‘“‘pig crop”’ twice a year, and shows what changes farmers intend to | 
make in their breeding operations: These surveys so far have fore-— 
casted both the size of the next pig crop and the total marketings from | 
each crop with a very fair degree of accuracy. To date, they have | 


oe | 
ais 


checked with the changes that would be expected on the basis of the” 
statistical study presented above. The breeding intentions for the> 


spring crop of 1926, however, did not show the increase which would - 
be expected from conditions at that time, 4 
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Durinise¢ years 1924 and 1925 the hog market seems to have re- 
turned &° closely to pre-war conditions than at any intervening 
time. Figure 24 shows the actual monthly prices of heavy hogs at 
Chicago for the period July, 1924, to January, 1926, together with 
hog prices estimated from the four factors of six months or more 
earlier, with forecasted prices through to June, 1926. These fore- 
casts were obtained by using the pre-war estimating equation (given 
in detail in the subsequent statistical section) and assuming a flat 
trend for the price of hogs at such a level as to give the 1924 and 1925 
estimated prices the same average as the actual prices. Although 
the two curves are not so close as they were for the pre-war data, they 
do show a striking similarity. 

For the 19 months for which both figures are given, there is a cor- 
relation of 0.806 between the actual and estimated prices, showing 


HOG PRICES, 1924-1926, AND PRICES FORECASTED 
BY PRE-WAR FORMULA 
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Fic. 24.—Application of forecasting formula, computed for the pre-war period, to 1924 and 1925. 
The movements in actual prices during this period preceded by several months the movements 
indicated on the basis of the pre-war relationships 


that the latter shows 65 per cent of the variation of the former, in 
contrast to 88 per cent for the pre-war comparison. 

Widespread publicity given the pig-survey figures has tended to 
make the hog market more responsive to future changes in receipts 
than it has been in the past; hence the relative importance of the vari- 
ous factors determining the price is probably somewhat different than 
it was for the period shown in Figure 22. Thus it is noticeable in 
Figure 24 that the upward price movement in 1924, and the down- 
ward movement in 1925, both actually occurred some months earlier 

| ean would have been expected on the basis of the pre-war relations 
alone. 

As soon as the pig survey has been in operation for a period of time 
long enough to get a satisfactory measure of the market’s response to 
this new factor it should again be possible to make a highly accurate 
forecast of hog prices on a mathematical basis. 
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STATISTICAL BASIS FOR. THE CONCLUSIONS \p? 
=i 

Certain assumptions upon which the following analysis is based 
neue first be stated and discussed. These assumptions are 

riefly : 

(1) The demand and supply of hogs remaining unchanged, the 
price of hogs will vary with the general level of prices; that is, a 
given quantity of hogs will exchange for a fixed quantity of other 
commodities. (The accuracy of this assumption is tested in part of 
the analysis.) Except where explicitly stated otherwise, the term 
‘price’ will be used to mean price in terms of units of constant 
purchasing power; that is, current dollar prices divided by the price 
index used. 

(2) For the purpose of studying the demand schedule and the 
level of demand, supply may be stated as merely the volume of prod- 
uct reaching the market. This leaves the study of the causes 
affecting the quantity supplied—really, the study of the supply 
schedule—out of consideration to be handled as a separate problem. 

The supply which affects the price at a given time may be partly 
the immediate or short-time supply, and partly the general or long- 
time supply. How the market becomes cognizant of the trend of 
supply, how it reacts to estimates of the supply available on farms, 
and how it reacts to forecasts of supply, are all specific problems 
connected with this assumption. 


(3) At any given moment, the price that will be paid is a function © 


of the supply. The statistical analysis should determine just what 
is the nature of this relation. : 

(4) The price realized for a given supply reaching the market 
during a given period constitutes a single point on a curve expressing 
the relation between supply and demand at that time; hence over a 
succession of periods during which demand remains unchanged, the 
different prices realized for the different quantities supplied in each 
period indicate quantitatively the nature of the relation between 
supply and price. 

(5) A change in demand will be shown by (a) the movement of a 
larger supply at the same price, (6) the movement of the same supply 
at a higher price, or (c) by the movement of a different supply at a 
higher price than would have been obtained for the same supply 
at the previous level of demand. (This depends upon having a 
demand schedule generalized for the previous condition under 
assumption 4.) ; 


Among the factors which may be responsible for changes in market | 


demand, the following may be mentioned: (1) Growth of population, 
(2) changing dietary habits, (8) periodic changes in the buying power 


of consumers, with changing business conditions, (4) changing prices | 


of substitute products, (5) changing foreign demand, and (6) the 
quantity of hog products in storage. 

If the assumptions stated are true, it follows that the price at any 
time can be expressed as a function of variables representing the 
different factors mentioned. As will be shown in the following 
discussion, functions determined mathematically for the actual 


observations do account for as much as 93.6 per cent of the observed | 


(root-mean-square) variation in actual (mot “deflated’’) prices, or, 
in terms of ‘‘determination,’”’ the factors included represent 87.6 


| 
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per censeei ‘the total of the forces affecting price variations. That 
is, it is nd, vossible for any force or forces not represented Gace 
or indirectt, } in the equation to be greater than 12.4 per cent of the 
total determinant of price changes over the period. 

The mathematical study reveals (i) ) that the prices (in terms of 
other commodities) vary with supply, there being a different rela- 
tionship for short-time and long-time supply, but the dem and curve 
being negatively inclined for both; (2) that demand had an upward 
trend over the period 1907 to 1914, due both to population growth 
and to a growing demand per capita: (3) that demand varied some- 
times above and sometimes below this normal upward trend (a) ) as 
meh eondibousts changed, (6) as the prices of substitute products 
varied, (c) as the Huropean demand varied, and (d) as the supply of 
the product in storage varied. 

These conclusions are reached by a purely empirical mathematical 
process, using the actual data on prices and He other quantities 
involved. The fact that they coincide so closely with the assump- 
tions stated, and that such a jarge part of the price variation can be 
accounted for solely upon the mathematical relationships, indicates 
that the general hypothesis is true, and that as far as average prices 
for a month or longer are concerned, the price of hogs is largely 
determined in the central market by the sue and by the relation 

of the supply to the demand for the particular period. 

The demand curve for a given period may be thought of as moving 
forward through time, and “generating”’ a solid surface in its wake. 
The curve would move forward with a generally upW vard trend, 
swinging above and below the trend m more or less rhythmic fashion 
with changing industrial activity, and also moving up or down slightly 
from time to time in {EeDUE to changes in the price of alternative 
products, in the storage supplies, and in foreign demand. In addi- 
tion, the shape of the curve itself must be thought of as changing as 
it moves forward, the growing demand impiying not merely an up- 
ward shift in the curve, but also a tendency for the shape of the 
curve itself to change. 

Figure 25 may help the reader to visualize this concept. Here 
only the trend of growth in the demand schedule and the change in 
the shape of the demand curve have been depicted, leaving the wave- 
like and other minor fluctuations to be supplied mentally. 

The price for each month may be conceived as re presented by a 
small black ball, suspended above the line for its own date, at the 
height of the average price for that month, and as far over from 
right to a t as indicated by the supply for that month. There would 
necessarily be only one bali for each month. These bails, however, 
would all be very close to the demand surface, a little above it for. 
those months when the actual price was higher than the price as 
shown by the correlation formula, and a little lower for the months 
when the actual price was a little below the estimated price. In 
general, however, it would be seen that the demand surface appr rOxi- 
mated the position that these prices occupy, as they were thus sus- 
pended through space and time. 

The mathematical procedure of fitting the net regressions should 
be thought of as simply the process by which this surface is een- 
eralized in time and space. Starting with only the location of the 
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dots, one dot to each period, and knowing the accompany \p, Values 

of other factors which reflect the different things with ,/nich the 

shape of the surface is expected to vary, the shape of the whole sur- 

face is measured by the solution of the mathematical equations which 

give data for computing its most probable position at any moment, 
under the assumptions implicit in the equations used.” 


ILLUSTRATION OF THE SHIFTING RELATION OF SUPPLY TO PRICE 


Fic. 25—The change in the demand for pork, 1907 to 1914. This shows the upward shifting of 
the demand schedule and also the change in the shape of the curve as demand increased 


The preceding discussion presents the basic assumptions upon which 
the subsequent analysis is based. Not all apply in every case, and 
some of the solutions use additional assumptions, which are at least 
implied in the discussion even if not explicitly stated. The specific 
conclusions to be drawn from the results of these analyses may vary 
as the viewpoint of the particular person doing the explaining varies. 


13 For a nonmathematical discussion of the assumptions which the statistical analysis itself involves, 
see the first part of the following: EZEKIEL, M., A STATISTICAL EXAMINATION OF FACTORS RELATED TO 
LAMB PRICES, Jour. Pol. Econ. [now in press!. 
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But it seems that at least the following generalizations can be stated 
as proved, though the specific quantitative relations found may be 
subject to modification with further investigation. 

(1) Between successive periods, with other factors remaining the 
same, the price of hogs is a function of the supply, a given change in 
supply causing a proportionately smaller change in price. 

(2) The curve expressing this function, which corresponds to the 
classical economist’s conception of the relation of price to the quan- 
tity demanded, is negatively inclined, with an average elasticity of 
about 1.6. | 

(3) The general level of the demand curve for hogs was moving up- 
ward during the decade preceding the World War. Since the war, 
its movements have been so irregular as to make its present position 
or trend largely indeterminate. 


BASIC DATA 


Tables 1 and 2 in the appendix give the basic data used in this 
study and the sources from which obtained. Much of the price 
data consists of unweighted averages, but that is all that is available 
for the early periods. The figures on receipts and slaughter are 
necessarily subject to some degree of error, and include only part of 
the actual production of hogs, but represent the best available infor- 
mation on the subject. It is probable, too, that the market receipts 
and inspected slaughter represent more the forces to which the mar- 
kets respond than does the total slaughter, including that on farms 
and in purely local establishments. These tables also contain cer- 
tain series of derived figures referred to at various points in the 
statistical discussion. 


DEMAND CURVE AND TREND OF DEMAND 


A statement of the demand curve and the trend of demand (note 
assumptions 4 and 5) was obtained by a multiple correlation study of 
the relation of supply to price for the period 1907 to June, 1914. 
The slaughter under Federal inspection was used as the best available 
measure of commercial production. 

The following factors were included: 


X, Total live weight of hogs slaughtered monthly, adjusted to a 30-day month. 

X, Average of X, for previous six months (cumulative average). 

X3; Moving average of X; (X2 centered). 

X, Storage of pork provisions, adjusted to eliminate normal seasonal varia- 
tion.! 

X; Index of business cycles. 

X, United States population. 

X, Price of steers+ Bureau of Labor Wholesale Price Index. 

Xs, The index of Kuropean demand (explained on page 39). 


14JTn discussing the factors influencing the demand for a given product it is necessary to have a clear 
understanding of the precise point in the marketing process at which the demand is to be measured. Thus 
if the demand of consumers for hog products was under consideration, the supply of hogs at the market, 
the quantities of hog products in storage, and the quantities of products in the hands of wholesale or retail 
dealers would all constitute part of the supply. The only factors whicn could be considered demand 
factors would be those which would influence the willingness of consumers to pay certain prices for certain 
quantities of pork or lard, such as the extent of unemployment; the price of alternative products, like beef, 
veal, or vegetable oils; and similar factors. Likewise, in considering the factors which influence the de- 
mand for live hogs in the central markets, it is necessary to take account of the factors which influence 
the buyers in making their bids for the animals received at the market.. Although the price for which they 
can sell the products at wholesale is certainly one of the most important factors, the supply of hog products 
in storage is another important factor. If their reserve supplies are very low, and if prices are steady or 
rising, bidding will be much more active—the level of demand will be higher—than it would be if storage 
stocks were heavy. At this point in the marketing process the stocks in storage constitute a factor affecting 
demand; from the point of view of the consumer they are merely a part of supply. 


2470°— 26% 


5 


34 BULLETIN 1440, U. S. DEPARTMENT OF AGRICULTURE 


X, Time (numbering months from 1 up). This allows for changes in con- 
sumption habits and other changes in demand with the passage of time. 

Xio9 The Bureau of Labor index of wholesale prices for all commodities (here- 
after referred to as the ‘‘ Bureau of Labor Index’’). (17). 

Xi: The price of hogs, not adjusted in any way. 


The data were taken monthly, giving 90 observations. 

Factors X,, X.2, and X; were included as different measures of the 
influence of supply; factors X,, X;, Xs, X, and X; as forces influencing 
demand; X, to allow for any trend in price apart from that accounted 
for by the factors stated; and X,) to adjust for the effect of changes 
in the value of money upon hog prices. 

Since practically all of the factors were thought to have a relative 
rather than an additive relation to price, all of the factors except 
Xy, time, were stated as logarithms (6). 

Correlating the factors thus stated, a multiple correlation of 
hog prices with the 10 other factors of R=0.936 was obtained. 
Correcting this to take account of the fact that 10 constants were 
determined with only 90 observations,» the true multiple correlation 
is reduced to 0.928. 

The regression equation is as follows: 


(1) log X1=—0.09443 log X,+0.15888 log X,—0.21986 log X;—0.23675 
log X,—0.07250 log X;+2.23777 log X.+0.04759 log X7’ +0.22659 log X,— 
0.03036 X,+1.63099 log Xj—K. 


The value of the constant (K) in this equation varies according 
to the units in which the different variables are expressed. 

The variable X,) represents the price index, so moving the regres- 
sion value for that variable to the left of the equality sign gives the 
es equation for the prices deflated according to the observed 
relation. 

The fact that the best fit is obtained by dividing the actual prices 
by the price index raised to the 1.63 power may mean that hog prices 
are more sensitive to variations in the price level than are most com- 
modities. For example, on this basis a change from 100 to 125 in 
the wholesale prices of all commodities: would mean a change from 
100 to 144 in hog prices, and a change from 100 to 75 in wholesale 
prices would mean a change from 100 to 63 in hog prices. However, 
it is possible that part of the effect of changes in business activity 
upon hog prices is reflected in this relation, the index of wholesale 
prices being itself one measure of business activity. For this reason 
this particular solution, though giving a very good correlation with 
actual hog prices over the period, does not give a satisfactory basis 
for getting a demand curve. 

It should be noted that the net regressions shown in equation 1 
show a larger effect for changes in storage, variable X,, than they do 
for changes in Xy, Xs, or X3, the three variables representing supply. 
As the stocks in storage vary rather closely with the supply, much of 
the real effect of the quantity supplied upon prices is shown as a 
response to variations in this storage factor. That is, the fact that 
the use of storage irons out the differences in supply from period to 
period obscures to some-extent the basic relation between supply 
and price. 


3 | 
15 Corrected Rise where m=number of constants, and n=number of observations. (21,p 41.) | 
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What is really needed in getting a demand schedule is a statement 


of the relation between price and consumption—that is, a statement ~ 


of the quantities which would be consumed during a specified period 
if offered at various prices. Such a statement could be obtained by 
a direct study of the relation of monthly consumption of pork and 
pork products to pork prices and other factors. Lacking such a 
study, the demand schedule must be inferred from the relation of 
the market receipts or slaughter to prices and other factors, as was 
indicated in assumption 5. 

Before stating the means by which this has been done, it is worth 
stating the relative importance of the different factors affecting the 
price, as shown by the multiple correlation just discussed. In the 
system of variables shown, the relative importance of each factor was 
as follows: 


Per cent 
Gree Moats nliyg hae Gerc an Nee Be al ig solange pa a Lape Ay ey ak as Healt 
XG slaughtentor six months previ0us 638 ok ee a —5.0 
XG Six-months: moving average of slaughter’ __~-2 7-0 252 _ 2 Lee 9. 0 
DE SUOLACe SLOCK GE tie NPIL rahe LE OnE eM) OR Ge Sis OES 19. 3 
NE VBusimesssaetiivatyest Sane Peed i Fes ek es phe ye, SL ilo is) Wa —1.4 
Me hopulation of, Wmitedy States aes gals eRe cea ais yh th a a 7... Dd 
PNG PETC VOL GUCCI Sey rate rey ieee alla gr ei a NSE UU ON ae ea oie 
DCR HUTOpeaAMy Gemtamel cee eye ys wera AN NOR a A MoI ee sD 2057 
| (ines (changing consumption’ habits) 2020 eee a a oe ee —5. 9 
Xi Bureau of Labor all-commodity wholesale price es ERC AUIAR Rs Sie aan co tS Nae at Bi), IL 
otal derermimation: oywalltactors, (R2) ees) ee ee 87. 6 


The values preceded by the sign (—) are those where the joint 
relation with other variables was such that the net regression with 
price was of opposite sign from the gross correlation. This, however, 
does not mean that they were not of significance as factors influencing 
price; it merely means that their effect on price was, on the average, 
im an opposite direction to the way the price actually moved, rather 
than as a direct contribution. In general, these determination 
coefficients, taken without regard to sign, give a measure of the rela- 
tive importance of each of the different factors, on the basis of the 
specified system of relations.'® 

These coefficients of determination are statements of the propor- 
tion of the total variability of the dependent factor, hog prices, which 
for the period studied can be mathematically related to the variability 
of each of the other factors included in this particular study. It 
- must be remembered that factors not included in the regression equa- 
tion may yet influence price; if they do so either through or concomi- 
tantly with any of the independent factors already included, their 
effect is already included in the coefficient for such variables. It 
must also be remembered that these coefficients are computed while 
simultaneously allowing for the effect of the other variables stated, 
but not taking into account any of the other possible factors affecting 
prices. Dropping any of the significant factors from the group, or 
adding an additional factor to those considered, would cause a shift- 
ing in the computed net relation of the other factors to hog prices 
and hence some change in the values of the coefficients of determina- 
tion. | 


16 These coefficients are computed by the following formula: 

peter mina ron of Xi by Xs, in the system of relations described=(bu, 3: 1, 3,4, 5,6, 7, 8) 9,10) (Tu, 2); deter- 

Mination by X3=(bu, 3:1, 3, 4, By G) 7) 8) 9 10) (t11, 3), ete. For a fuller statement of the meaning of these 
“coefficients of determination,’”’ see Smith CBA GO VAD): 


@ 
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For this present study, therefore, the coefficients of determina- 
tion, showing the relative significance of each variable over the period 
studied and for the particular combination of variables included, may 
be used as indicating only in a very general way the relative signifi- 
cance of each of the independent variables as factors related to hog 
prices. They would be modified by the inclusion of other inde- 
pendent factors, hence can not be interpreted as measures of absolute 
relationships. 

For the next step in getting at the demand curve, the hog prices 
were deflated; that is, divided by the Bureau of Labor all-commodity 
index of wholesale prices(17). This adjusts the prices to a basis of 
constant ‘‘purchasing power,’’ and leaves any further relation 
between hog prices and the price level to show up in the relation to 
the index of business cycles and other related factors. 

At the same time, factors X., slaughter for the previous six months, 
and X,, stocks in storage, were dropped from the factors considered. 
Storage was left out for the reason already given—that with it in, 
much of the effect of supply upon price showed up by way of the 
storage regression—and the slaughter for the previous six months 
was left out for the reason that it was more closely related to storage 
stocks than to the moving average of slaughter ’ and would have 
reflected much of the effects of storage had the latter alone been left 
out. 

Dropping out the three factors, X,, slaughter for six months 
previous, X,, storage stocks, and Xj, the price index, left seven 
independent variables to be correlated with the new dependent 
variable—hog price divided by the index of wholesale prices—which 
will hereafter be designated X,,. The multiple correlation of the 
seven independent variables with the new dependent gave R=0.862, 
or an effective R=0.850, after correcting for the number of variables 
considered. While decidedly lower than the previous corrected 
R of 0.928, this is still fairly close, and serves to give an approximate 
measure of the demand curve. 

The regression equation for this solution is as follows: 


(2) Log Xi=—0.09406 log X,;—0.52655 log X3;+0.30832 log X; 
+2.60325 logXs—0.33002 log X7;+0.3546 log Xs+0.02428 X,+ (K) 


The relative importance of the factors is as follows: 


Per cent 
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After leaving out the upward trend of prices due to the growth 
of population and the increasing per capita demand (the regressions 
are positive for both X, and X,), the supply is the dominant factor in 
determining the price. As shown by both the net regression 
coefiicients and the coefficients of determination, the trend of supply 
has a much more important effect upon the price than the supply 
during a single month, a given change in the trend of supply having 


17 ye,3=+0.53, re, 4=-+0.62. 
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relatively much more effect upon prices as a similar change in the 
supply for a single month (the regression coefficient for X, is 
—(0.52655, and for X, is but —0.09406). | 

With all other factors constant, the relation of supply to price is 
given by the equation: 

(3) Log Xj2.= —0.09406 log X;—0.52655 log X;-+ (i) 

This is simply equation 2 with all variables other than X, and X; 
dropped out. The values for Xi. given by this equation would be 
applicable only when all the other variables had their average values 
(using the geometric averages for the variables correlated in terms of 
logarithms). Since both X; and X; in equation 2 are stated in the 
same units, the relation of price to supply could be stated. 

(4) Log (Xp) = — 0.62061 log (Xi) + (K) 


for periods when both X, and X; have the same value. This equa- 
tion expresses the combined effect of both the trend of supply and 
the current supply upon the price, and gives an approximate measure 
of the demand curve for hog products. 


THE CURVE OF SUPPLY AND MARKET PRICE 
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Fic. 26.—The demand curve for hogs. This shows the variations in price for given variations in 
supply, after eliminating the effects of other factors affecting price 


This net regression was tested for linearity by the approximation 
method for multiple curvilinear correlation (5), and it was found 
that the straight line Gn terms of logarithms) was the best fit for 
the demand curve. 

It should be noted at this point that the first differential of equation 
4 is necessarily a constant. That is to say, a given relative change in 
X, always causes the same relative change in X,, regardless of the 
value of X,. This demand curve therefore has a constant elasticity; 
at any point on the curve, the relation between a very small per- 
centage change in supply. and the percentage change in price is the 
same. Thus for an increase of 1 per cent in supply, price would 
decrease 0.62 per cent. The actual coefficient of elasticity is 1.61; 
that is, the change in quantity is at the rate of 1.61 times the rate of 
change in price. 

_ Figure 26 is drawn to equation 4 with the quantities expressed 
im percentages of the average supply, rather than in terms of actual 
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quantities which would have applied to only the central year of the 
period. 

The trend of demand is obtained from equation 2 by the following 
process: 

Holding all the factors except supply, price, population, and 
time constant, the equation Gin terms of deviations from the means) 
becomes: 

Log X12= — 0.62061 log x,+2.60325 log x.+0.02428 x, 
and for a price constant at the average price, 
0= —0.62061 log x;+2.60325 log x5+0.02428 x» 
rearranging 
(5) 0.62061 log x;=2.60325 log xs+0.02428 xo. 

Equation 5 gives the supply which, at any given time, can be sold 
for the average price, assuming that business activity, the price of 
steers, and Kuropean demand are all average. Putting the variables 
back into terms of whole numbers instead of deviations from the 
means the equation becomes: 

Log Xi= 2.60325 log X,+0.02428 X,—208.60798 
0.62061 


Substituting the values of X, and X, for the different years in this 
equation, the upward trend used in plotting Figure 25 is obtained.” 
Besides the two correlations mentioned above, several other sets 
were solved. In one, hog prices divided by the price index was sub- 
stituted for the raw prices, and these deflated prices (X.) correlated 
with the whole set of 10 independent variables first used, leaving 
out only the price level (Xi). This gave a multiple correlation of 
Ris. 1,2,3,4,5,6,7,8,9== 0-895, for the period covering 1907 to June, i914. | 

Correlation of the same variables for the postwar period from 
December, 1921, through June, 1924, gave a multiple correlation of 
R=0.88. In this case, however, the demand seemed to have a de- 
cidedly downward trend, both time and population showing negative 
regressions. 

Combining the pre-war and post-war periods (1907 through June, - 
1914, and 1921 through June, 1924), and computing the multiple 
correlation for the seven independent variables used in obtaining 
the pre-war demand curve, a coefficient of R=0.861 was obtained, 
as compared with R=0.862 for the same factors for the pre-war 
period alone. The demand curve was practically identical with that 
obtained from the pre-war solution but the trend of demand was 
somewhat different, showing an upward trend for the pre-war years 
and a downward trend for the post-war years, as the net result of a 
positive net regression on population and a negative net regression 
on time. The various studies of the post-war demand lead to the 
conclusion that the steady upward trend in demand which charac- 
terized the pre-war period had (in 1924) not yet reappeared after 
the abrupt break due to the abnormal war conditions, and that the 
level of demand has been fluctuating since the war. Not until a 
longer period of post-war observations is available will it be possible 
to determine the present trend of the demand for hogs with the pre- 
cision with which the pre-war trend can be stated. 


18 Hor the method of computing the constant in this process, see (23) p. 11, note 7. 

18 Since the correlation from which these regression coefiicients were obtained was not very near perfect 
(R=0.862), the change in price with changes in supply when reversed as just indicated, does not givea | 
ie accurate description of changes in quantity demanded with changes in prices asked. See (33, p. 526- gj 
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INDEX OF FOREIGN DEMAND 


For exact statement, demand must be defined with regard to “the 
uantity taken at a certain price.’’ Hence the foreigti demand.for 

any product can not be measured merely by taking the quantity 
exported, for the quantity exported is largely determined by the 
price—large exports at low prices do not necessarily indicate any 
stronger export demand than do smail quantities exported at high 
prices. In computing the index of export demand the object, there- 
fore, was to obtain a measure of how large the exports were relative 
to what ordinarily they would have been for the prevailing price at 
that time. 

The first step in the process was the computation of an index of 
the physical volume of exports. This was done by weighting the 
quantities of each product exported each month by the average 
export price for the period June 30, 1910, to June 30, 1914, with 
pork itself as unity. This gave weights of 1.00 for canned, fresh, or 
pickled pork, 1.19 for bacon, 1.22 for hams and shoulders, and 1.03 
for lard. The resulting index of the physical volume of exports is 
given in Table 2. 

The index of volume of exports was then correlated with the de- 
flated price of hogs (Xi) and time, for the period 1907 to 1915, 
giving a multiple correlation of R=0.695. The regression on time 
was practically zero, showing that there was no significant trend in 
exports over the period. A curve was then constructed by the method 
of curvilinear correlation, to show the net effect of prices upon ex- 
ports, and the exports for each month expressed as a percentage of 
what they wouid have been had they had the normal relation to 
price at that time, as shown by the trend and the curve. These per- 
centages were found to have some seasonal movement, so they were 
averaged by months for the period 1907-1913, giving the following 
statement of the regular seasonal variation in export demand: 


Average seasonal variation in export demand—Exporis, percentage cf normal 
amount for the prevailing price 
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The final index of export demand was then computed by dividing 
the previous percentages by the average seasonal variation, elimi- 
nating the regular seasonal variation from the index. As thus com- 
puted, the index represents the relation between the exports of any 
given month and the quantity that ordinarily would be exported 
that month, taking account oi the prevailing price, the time of year, 
and the long-time trend in export demand. 

The trend in export demand was very slightly downward for the 
pre-war period. ‘The relation of price to exports is shown in Figure 
27. It is evident that this export demand curve is very different 
from the total demand curve shown previously. The total curve 
measured the effect of supplies upon price; this curve measures the 
effect of prices upon exports. It is probable that a more detailed 
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study upon this particular point, taking account of more of the 
factors other than price which may effect exports, would give a 
curve which would be more like the traditional demand curve; 
but the curve as it stands serves as at least a rough device for cor- 
recting the exports to take account of the changes in volume in 
response to price changes. 

In so far as this curve does measure the true export demand, it 
would indicate that during the pre-war period foreign demand for pork 
was ordinarily rather elastic up to the point of exports of 100,000,000 
pounds per month, but that above that point the elasticity became 
much less, and relatively larger reductions in price were necessary 
to cause further increases in exports. 


INDEX OF TOTAL DEMAND 


An index of total demand was arrived at by exactly the same 
general procedure as was the index of foreign demand. In this 
case, however, it was hardly fair to measure demand as the relation 


HOG PRICES AND EXPORT DEMAND 
PRICE OF : 


HOGS IN 
TERMS OF ~, 
1913 DOLLARS S f 
PER CWT. << 
o | | oe 
ee | ; oe 


TOO 4 Ta RPO 


2.00 Runes aa rr an Soe 
50 60 70 80 90 100 110 120 
MILLIONS OF POUNDS 


EXPORTS FORAGIVEN PRICE - PORK OR ITS EQUIVALENT 
Fic. 27.—The export demand for pork and other hog products. ‘This curve shows the average 
effect of changes in hog prices upon the quantity of pork or lard exported 
between the actual takings and the quantity normally taken at that 
price, since in point of fact the price was adjusted to such a point 
that all offerings would be taken. Hence, total demand was measured 
by the relation between what the price would ordinarily have been 
for the given supply and the actual prices. This left all the factors 
affecting demand out of consideration, the index of demand itself 
to be considered as a composite measure of the forces of demand. 

The following factors were used in the first correlation, taking 
monthly data from 1904 to 1915, inclusive: 

Xi; Receipts of hogs at 11 markets, 12 month moving averages. 

Xi Time. ; 

Xi; The price of heavy hogs + Bureau of Labor index all commodities + 
average seasonal variation. 


The average seasonal variation in hog prices was computed by 
taking a straight-line trend for the period 1896 through 1915, ex- 
pressing the price each month as a percentage of this trend and then 
averaging these percentages for each month. By taking such a 
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long period, a sufficient number of complete cycles was included to 
eliminate any appreciable error in the seasonal averages due to the 
cyclic variation. No attempt was made to determine whether 
there had been any change in the seasonal variation over the period. 
It is probable that the normal seasonal variation during recent 
years has been less marked, as marketings have been more evenly 
distributed through the year recently than they were in previous 
decades. 

Figure 28 shows the normal seasonal variation as determined for 
this pre-war period. 

The receipts and time gave a multiple correlation with the price 
thus deflated for price level and seasonal variation of R471; 13 =0.827. 
Tests by the approximation method showed no perceptible curvilin- 
earity to the regression of price upon receipts. Leaving demand 
factors out of consideration apparently was sufficient to mask the 
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FIG. 28.—Normal seasonal variation in the price of heavy hogs, as determined for the pre-war 
period. This shows the average variation from month to month, after eliminating the changes 
due to secular and cyclic variation 


usual curvilinear function for the relation of supplies to price. The 
expected price was then estimated on the basis of the multiple regres- 
sion equation just discussed, and the actual price divided by this 
estimated price to obtain the index of totaldemand. Letting X’),;= 
the estimated price, the index of demand, Xo, was obtained by the 
equation 

Xa 


X17 
The index ‘of total demand thus expresses the percentage which 


the actual price was of the normal price for the receipts at the time, 
upon the basis of the linear demand curve.) 


100 = Xoo 


20 Though satisfactory as a rough index, this method of computation is open to criticism on the grounds 
that only the moving trend of market supply was considered, and that deviations in price due to devia- 
ations in supply for a given month from the normal for that month (seasonal allowed for) are left to be re- 
flected in price. For this reason the index is a much better measure of the general trend or level of demand 
than it is of demand for individual months as such. 
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Adding X25 to the independent variables, a very high correlation 
with the price was obtained, Riy.15,16,200= 0.998. This would neces- 
sarily be so, since the index of demand was simply the residual from 
the correlation of Xi; and Xy, with Xi;, expressed as a percentage. 
This very high correlation therefore has no real significance of itself. 
As wil be shown directly, however, the index of total demand has 
a multiple correlation of 0.81 with factors which logically should 
affect demand. This means that 66 per cent of the variation in 
the index of demand can be accounted for on the basis of other 
factors. Since the net correlation of Xs.) with Xy, is necessarily 
very high—rj720.15,16 = +0.994—substituting an index of demand 
estimated on the basis of the relatonship of the computed index to 
independent factors would give a correlation with price much above 
that obtained when no measure of demand was included. If the 
66 per cent of the index that could be estimated was as closely re- 
lated to the price as was all of the original index, a multiple coefficient 
of about 0.94 would be obtained by correlating receipts, time, and 
the new index with prices. 


RELATIVE IMPORTANCE OF THE VARIOUS FACTORS AFFECTING THE PRICE 


Having computed this index to measure the combined effect upon 
price of ail the demand factors, at least in a rough way, the next 
step was to measure the portion of the variation in hog prices which 
could be ascribed to the effect of each factor. 

The factors considered were: 

X,; Receipts of hogs at 11 markets, 12 months moving average. 

Xie Time. 

Xo The index of total demand. 

X>, Difference between actual hog prices and hog prices divided by Bureau 
of Labor Index. 

Xoo Seasonal variation in hog prices times trend in prices minus the trend of 
orices. 

; X23 The price of heavy hogs, not adjusted in any way. 

The figures were taken monthly for the period 1904 to 1915, 
inclusive. 

Variable X.. represented that part of the hog prices, in dollars and 
cents, which could be explained on the basis of the regular seasonal 
variation in price. Similarly variable X,,; represented that part of 
the actual prices which could be explained on the basis of changes 
in the value of money. And as has been shown, variable Xo) was a 
rough measure of the variation in demand factors. 

The five independent factors had a multiple correlation with the 
actual prices of R=0.985. As stated before, this high correlation is 
not of itself significant, since the index of demand used in this correla- 
tion was itself computed from the price. Had the variation in 
demand been expressed as the absolute difference between the actual 
price and the computed price, perfect correlation (R=1.00) would 
necessarily have been obtained, since that would be adding the 
residual as an independent factor. The failure to obtain this perfect 
correlation resulted from expressing the difference on a percentage 
basis. Even leaving out this factor, however, the correlation was 
R=0.904. The net correlation of the index of demand with the price 
was 0.918; that is, the index accounted for 84.3 per cent of the variation 
in price left after eliminating the effect, of the other factors. 
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The following section shows that 65.8 per cent of the variation in 
the index of total demand can be accounted for by five independent 
factors. If a demand index computed from these factors were 
substituted for the demand index based partly on observed prices, at 
least this 65.8 per cent of the variation accounted for by the original 
demand index would probably be covered. Since factors other than 
demand accounted for all but 18.3 per cent (1 —0.904 7), of the original 
price variation, using this second demand index would leave but 
1 — (0.658 X 0.843) times 18.3 per cent or 8.15 per cent of the original 
price variation unaccounted for. ‘That is, introducing the individual 
demand factors in the equation in place of the computed index of 
demand would probably result in a multiple correlation of at least 
R =0.958 (=./1—0.0815). This coefficient would be significant, since 
all of the independent factors concerned would be based on other 
things than the price itself. 

The correlation of the five factors mentioned with price gave a basis 
for measuring the relative importance of each. The coefficients of 
determination were as follows: 


Per cent 
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The statements as to the relative importance of the several major 
forces were based upon this solution. This rests upon the assumption 
that the index of demand as computed is a true measure of demand, 
and that hog prices have a 1 to 1 relationship with price level, a change 
of 25 per cent in price level meaning a change of 25 per cent in hog 
prices. Obviously neither of these assumptions is necessarily entirely 
true; but they do serve in this particular case to give some idea of the 
relative significance of the effects of the different components. Were 
all the different influences individually represented in a single equa- 
tion it would be possible to make a more accurate measurement of the 
importance of each within the limits of the mathematical assumptions 
implicit in the multiple correlation analysis (6).% 


FACTCRS AFFECTING DEMAND 


A correlation study was made to determine how closely the index of 
demand, derived from the price by the method described previously, 
could be estimated from other factors. The factors taken into ac- 
count were as follows: 

X, Storage of pork provisions, adjusted to eliminate normal seasonal variation. 

X; Index of business cycle. 

X, Price of steers+Bureau of Labor Wholesale Price Index. 

Xs Index of Kuropean demand. 

Xn re: 

X29 Index of total demand. 

Correlating the five factors with Xx for the period January, 1904, to 
December, 1915, a multiple correlation of R=0.57 was obtained. 
Further analysis by curvilinear multiple correlation revealed that. 
several of the regressions were very decidedly curvilinear, and raised 


13 For a nonmathematical discussion of the assumptions which the statistical analysis itself involves, 
see the first part of the following: EZEKIEL, M., A STATISTICAL EXAMINATION OF FACTORS RELATED TO 
LAMB PRICES. Jour. Pol. Econ. [now in press]. 
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the multiple coefficient to P=0.81. Substituting the fackonel 
‘values of the variables for the variables themselves,” it was possible 
to measure the relative importance of each variable by the coefficient 
of determination. The results were as follows: 


Determination of demand index by— - 
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The time factor was included merely to eliminate any trend which 
failed to be eliminated in the previous computation of the index of 
demand. This proved to be hardly necessary, as the net regression of 
the index on time was practically zero, and it was of but little signi- 
ficance as a determining factor. Apparently the growth of demand in- 
cluded in making up the demand curve was about correct. 

The statements made in the section on “The demand for hogs”’ 
as to the relative importance of each factor were based upon the 
determination coefficients just listed. It is evident that fluctuations 
in industrial activity, in so far as they are reflected in the particular 
index used, are relatively unimportant in affecting the demand for 
hogs. It must be admitted, however, that this includes stocks in 
storage as a demand factor, when this really is one resultant of the sup- 
ply side of the equation. If the demand curve were determined 
directly from price and quantity consumed, and variations in de- 
mand measured from that base, the variations in business activity 
would probably be shown as a much more important factor affecting 
variations in demand. In addition, the demand index was de- 
termined from a price “deflated” for price level. As shown on 
page 43, price level changes accounted for 18 per cent of hog price 
changes. Some part of the changes in the price index is due to the 
business cycle; so a portion of the variation in hog prices here ascribed 
to price level changes really is due to the changes in demand ac- 
companying changes in the business activity. 

So many assumptions are involved in the train of calculations 
from the computation of the demand index through this analysis of 
reasons for its variation that the particular net regression curves 
obtained are not thought to be of any great significance. ‘They are 
shown here, however, that the record may be complete (fig. 29). 

When stocks were very low, demand increased as stocks began to 
be larger. In this case probably both changes reflect restored con- 
fidence. Then for a time there was only a slight relation. But 
when stocks became much heavier than 250 million pounds (in 
terms of normal season stocks) there was a precipitate drop in 
demand, a further addition of 50 million pounds to storage decreasing 
demand by 4 per cent. 

The curve for the effect of business cycles shows but slight relation 
between business activity and hog prices when activity 1s average 
or below; if anything, the demand is better with rather dull business 
than with moderately active business. But when business activity 
increased toward a peak, hog prices suddenly HeSpee ee | an increase in 


20 See Ezekiel (5, pp. 446, 446, 448) for explanation of this process, 
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the index from 110 to 122.5 being accompanied by an increase of 
nearly 4 per cent in the demand index. Taking into account the fact 
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Fic. 29—Net regressions of index of total demand on each of four factors. These curves show the net 
change in the index of total demand for given changes in each of the factors, the value of the 
other three factors remaining unchanged 


that the demand index was derived from a ‘“‘deflated”’ price, this 
indicates that hog prices do not fall as sharply in periods of industrial 
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depression as does the average of the commodities represented in the 
_ Bureau of Labor wholesale price index (17); but that in periods of 
exceptional business activity hog prices are affected to a greater 
extent than are the prices of all these commodities. 

The curve for steer prices shows that the sensitiveness of hog prices 
to steer prices varies with the price of steers, an increase in steer 
prices from $5.75 to $6.25 increasing the hog demand index nearly 
4 per cent, whereas an increase from $6.25 to $6.75 increased it less 
than half as much. Beyond $7.50 further changes in beef prices 
had no marked effect on hog prices, if anything actually tending to 
lower them. This offers grounds for some interesting speculations 
as to the precise relations between substitute products; but it should 
be borne in mind that with the rather low total correlation (P=0.81 
meaning that only about 66 per cent of total related factors have been 
measured, and that 34 per cent still remain unaccounted for) not 
much significance can be attached to minor changes in the curves. 
This applies also to some of the irregularities in the other curves— 
they may be due to chance fluctuation or to chance relations to 
unmeasured forces, rather than to the factor being directly measured. 

The curve for foreign demand is about as would be expected on 
a priori grounds, ignoring the double inflection, which may be due to 
the same random forces just mentioned. It is interesting, however, to 
compare this curve with the curve of export demand. (Fig. 27.) 
The ‘‘mirror”’ similarity suggests that the shape of this curve may 
have been dependent upon the shape of the export-demand curve, 
and that better results might have been secured by obtaining the 
foreign-demand curve by some different method. 


FORECASTING PRICES IN TERMS OF DEVIATION FROM TREND 


The preliminary study on forecasting prices was made by testing 
the correlation between the independent factors and the dependent 
factors at various lags. 

The factors considered were: 

A. Corn-hog differential. 

B. Average live weight of hogs at Chicago. 

C. Index of prices of industrial stocks. 

C’. Harvard price index of business cycles. 

D. Price of corn. 

E. Price of hogs. 


The corn-hog differential was computed by multiplying the price 
of corn by $1.42 and subtracting the result from the price of hogs. 

The average weight of hogs was adjusted to remove average sea- 
sonal variation and then expressed as a percentage of the 39-month 
moving average, to eliminate the downward trend in weights. 

The price of industrial stocks was expressed in percentage of its 
moving average for a 45-months’ period. This moving average 
showed an upward trend almost identical with the trend in the 
general price level, so for later work an index of the price of indus- 
trial stocks was obtained by dividing the prices of the stocks by the 
Bureau of Labor all-commodity index of wholesale prices (17). 

The Harvard Price Index of business cycles, which is published in 
terms of percentage deviation from trend, was also used as a factor | 
in the preliminary calculations (19). i 


ES 
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The price of corn was adjusted to remove average seasonal varia- 
tion and then expressed as a percentage of its 39-month moving 
average, to eliminate the upward trend. 

The price of hogs was divided by the average seasonal variation 
and then expressed as a percentage deviation from the straight-line 
trend shown in Figure 21. 

The preliminary correlations (using straight-line trends) gave 
results as follows: 


Correlation of heg prices with corn-hog differential 
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Correlation of price of hogs and weight of hogs 
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1 Excluding four months during 1914, when stock prices were not available. 
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It was decided to use only the period 1903 to 1915 in making the 
multiple correlation study, as apparently the relations were closer for 
the shorter period, possibly because of shifting of relations during the 
period. The following lengths of lag were selected for each variable 
from the results just stated, the six-months lag for the index of business 
cycles (price of industrial stocks) being used so that it would be 
possible to get a six-months ‘‘forecast.”’ 

A Corn-hog differential, lagged 18 months. 

B Live weight of hogs, lagged 11 months. 

C Index of prices of industrial stocks, lagged six months. 
D Price of corn, lagged 11 months. 

E Price of hogs. 


Each factor except A was expressed as a percentage of straight- 
line trend and corrected for seasonal, as already explained, before 
being lagged. The multiple correlation of the four factors with E 
for the period 1903 to 1914 gave a multiple coefficient of Rx. apcp= 
0.651, for the straight-line regressions. Applying the method of cur- 
vilinear multiple correlation, the regression curves shown in Figure 
30 were obtained. On the basis of these curves, a multiple correla- 
tion index of Pr.aspcp=0.847 was obtained. The net correlation 
indexes of the different factors with hog prices were as follows: 

pra-pcp= 9.581 
PED-ABc=0.478 
PEc-ABp = 0.499 
prp-acp=0.311 

The relative importance of each of the four factors, as shown by 

the determination coefficients, was as follows: 
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When the hog prices estimated by the use of these results from 
values of the other four factors available at least six months in 
advance, were converted back from terms of deviations from the 
trend to actual prices, there was a correlation of 0.932 between the 
actual prices and the estimated prices. This correlation was neces- 
sarily higher as the result of putting back in the trend and seasonal 
portion of the hog prices, for which a perfect estimate could be made. 

Taking six-month moving averages of both the actual hog prices 
and those estimated there was a correlation of 0.967 between the 
smoothed values, showing that the estimated prices correlated with 
the more general swing of actual prices even more closely than with 
the prices from month to month. 

The closeness of this estimate may be gauged from the fact that 
the standard deviation of the error in ‘‘ predicting” the actual monthly 
price was only 49.5 cents, and between the moving average of the 
predicted prices and the moving averages of the hog prices, only 34.8 
cents. 

The net regression curves shown in Figure 30 deserves some com- 
ment. It should be remembered that these curves represent not 
only the effect upon later prices of the particular variable designated, 
but also the effect of other related variables not taken into account, 
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making their effects felt by way of those of the variables considered 
with which they are correlated. In addition, the relation between 


NET REGRESSION OF HOG PRICES ON FOUR FACTORS 


HOG PRICES 


PER CENT 
DEVIATION 


FROMTREND | A-COQRN-HOG DIFFERENTIAL y, | 
LAGGED 18 MONTHS s 


+10 

0 
-10 
"60". 4g -4 zie 6) "2 a AS 

CORN-HOG DIFFERENTIAL, IN DOLLARS 
+10 
B-WEIGHT OF HOGS, LAGGED II MONTHS 

0 _ 
-10 
if nti 
ep -l2 =3 sh 0 +h +8 +12 


AVERAGE WEIGHT IN PER CENT DEVIATION FROM TREND 


EEG a EE eee ne eae (ep ae 
+10 
C-PRICES OF INDUSTRIAL STOCKS 
LAGGED 6 MONTHS 


PRICES iN PERCENT DEVIATION FROM TREND 
+10 = 


D-CORN PRICE, LAGGED !1 MONTHS 


“10 
-30 -20 -10 0 +10 +20 +30 


CORN PRICE,IN PER CENT DEVIATION FROM TREND 


Fic. 30.—Net regression of hog price (in percentage deviations from trend) on four other factors. 
These curves show the functions used in making the forecast of hog prices 


the corn-hog differential at one time, and the resulting price at a later 
time, is a very complex function between the two almost pure sine- 
curves which appear when the corn-hog differential and the smoothed 
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price of hogs are graphed. Finally, the effect of the supply of hogs 
upon the price received is represented in the four regression curves, 
contributing some part to the shape of each. 

The curves are of such shape that three or more constants would 
be required to state each as an analytical function. That means that 
the error in determining each such constant by multiple correlation 
would be higher than simply using four variables would indicate. It 
may be that some of these peculiarities of shape represent merely 
particular relationships between the variables during the rather short 
series of years studied, which had no real causal significance, and 
which therefore will not be repeated hereafter. Although this is 
admittedly a possibility, there is no way of testing it out In advance; 
all that can be said is: ‘‘ These relations did exist in the past. Barring 
other forces coming into play, it seems reasonable to expect them to 
be likely to reoccur in the future.” 

No attempt is made at this point to give a logical explanation of 
the significance of each of these curves. The whole body of the 
previous analysis has developed the nature of the relationships 
involved; the attempt here is merely to obtain empirically a method 
of price forecasting, without attempting specific explanations of the 
functions obtained. 

The application of these results to forecasting hog prices under 
present conditions is limited by three unknown factors. 

(1) What is the postwar trend of production? 

(2) What is the postwar trend of hog prices? 

(3) To what extent will the pig-survey information change the 
market’s reactions? 

As has already been developed, the postwar trend of demand has 
not yet become sufficiently stable to make possible an estimate of 
its future course. Barring that, question 2 must remain unanswered 
for the present, and until that question can be answered, question 3 
can not be investigated with any degree of accuracy. . 


FORECASTING THE PRICE OF HOGS BY PERCENTAGE CHANGES 


An attempt was made to obtain a “‘iorecasting formula” to fit 


postwar conditions by using percentage first differences instead of 
deviations from trend, and so remove the problem of specifically 
determining trends. Obviously, however, the differences themselves 
- included whatever there was of a regular trend effect. 

The following variables were used: 
F Corn-hog differential+ Bureau of Labor Index, lagged 18 months. 
G Corn-hog differential Bureau of Labor Index, lagged 6 months. 
H Index of Prices of Industriai Stocks, lagged 6 months. 


Price of hogs, corrected for normal seasonal variation, then divided by Bureau 
of Labor Index 


Moving average of same figure for 18 months previous 


{= 


The price of hogs, I, was thus stated as the per cent which the 
price, adjusted for price level and seasonal variation, was of the 
moving average of the same price 18 months previously. In other 
words, the dependent variable was the percentage change in price 
over an 18-month period. 

For the period, June, 1905, to May, 1913, the correlation between 
the corn-hog differential and this per cent change, rr1, was equal to 
+0.85, and the multiple correlation of the three variables with the 
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dependent, Ry-rou, was 0.878. The relative importance as determ- 
ining factors was as follows: 


Per cent 
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Besides I, above, a new statement of the dependent variable was 
computed as follows: 
12-month moving average of (price of hogs-seasonal variation= 
Bureau of Labor Index) 
Same average, lagged 18 months 


ie 


This gave a correlation with the corn-hog differential of rgg= + 
0.895, and a multiple correlation of Rz.rage=0.937. The determina- 
tion coefficients were as follows: 
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That the corn-hog ratio lagged 18 months was the dominant cause 
of variations in both I and K is evident. This ratio is an expression 
of factors affecting the number of sows that farmers bred. The 
index of industrial stocks was next in importance, probabl y because 
it gave some slight forecast of changes in consumers’ purchasing 
power and demand. ‘The corn-hog differential with a six-month lag, 
introduced to measure the effect of corn and hog prices in changing 
the weight to which the hogs were fattened, was of only negligible 
importance. 

For the period January, 1920, to June, 1924. the following results 
were obtained: 

Ry-rcH == (83 
and 
Rx.-qH= 0. 79 

In neither case were these high enough to use for forecasting 
purposes. 

One difficulty with this approach is that before the results can 
be reduced to actual prices, either the level of prices must be fore- 
casted or it must be assumed to remain unchanged. The seriousness 
of this limitation is shown by the fact that when prices were esti- 
mated for the pre-war period by the correlations with I, and the 
actual index of prices was used (that is, assuming the level of prices 
could be predicted six months in advance with perfect accuracy), 
the correlation between the actual and the predicted prices was 
+0.$1; whereas when prices were estimated using the price index 
six months earler (when the prediction was theoretically being 
made), the correlation was only +0.88. In either case it is evident 
that the forecasts for the pre-war period were not nearly so accurate 
as were the forecasts based on deviations from the trends. With 
further refinement, however, it may ultimately prove the most 
satisfactory method. 
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FORECASTING THE PRICE OF HOGS FROM THE FUTURES PRICES FOR HOG 
PRODUCTS 


The price of live hogs is very closely correlated with the price of 
hog products at the same time. Thus, live hog prices may be rather 
closely estimated from the price of three products, as shown in Figure 
5, the correlation being 0.955. The multiple regression equation by 
which this chart is drawn, in terms of prices per 100 pounds for each 
product, is: Heavy hogs=0.2450 lard+0.0479 mess pork+0.6504 
short ribs—0.1645. 

There is an active futures market for lard and short ribs, with 
deliveries as far as five months in the future. Prices are quoted for 
delivery only in four months, January, May, July, and September for 
lard. That gives some basis for making at least a quarterly pre- 
diction of the price. 

Although there is a high correlation between future quotations 
and the final price for each product, much of that correlation is due 
to general trends. Thus for the period 1896 to 1915 the correlation 
between lard futures for delivery in five months and the average 
price for the delivery month was +0.893. Taking first differences, 
however, for the change in price in five months, the correlation was 
only 0.290. | 

For the period 1896 to 1915 the future prices of short ribs and 
lard for delivery in five months were correlated with the average 
price of heavy hogs for the delivery month, giving a multiple corre- 
lation of R=0.879. For the period 1916 to 1924 the same factors 
gave a multiple correlation of R=0.886. In both cases, especially 
the latter, the largest part of this correlation was due to the inclusion 
of the similar movements in trends in both actual and estimated 
values. It is probable that the correlation for 1916 to 1924 would 
drop to an insignificant value if computed as first differences instead. 

The net regression equation (from the pre-war solution) used in 
constructing Figure 23, is as follows: : 


Letting Y=quotation for short ribs for delivery in five months, 
Z=quotation for lard for delivery in five months, and 
P=forecasted price of heavy hogs for five months later. 

P=—0.0439 Y +0.6256Z-+ 0.668. 


The relative accuracy of these five-month forecasts, as compared 
with the six-month forecasts from the correlation with corn-hog 
differential, etc., on page 48, may be judged from the square of the 
standard errors of estimate,” which are 0.215 for the former, and 
0.131 for the latter. Since the accuracy of estimate varies inversely 
with this coefficient, it is evident that the latter method was nearly 
twice as accurate as the former for the period under consideration.” 


21 The standard error of estimate, e, may be computed by the equation 


where x is the dependent variable. In percentage terms, the square of the standard error represents the 
part of the variation still unaccounted for—the difference beteen 100 per cent and the total determination 
by all factors measured. 

22 For a method of estimating hog receipts directly from prices, weather conditions, and similar factors, 
see ELLIOTT, F. F., ADJUSTING HOG PRODUCTION TO MARKET DEMAND. [Unpublished manuscript in the 
files of the Bureau of Agricultural Economics.] 
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SUMMARY 


The returns to the producers of hogs depend to a considerable 
extent upon how well they adjust the volume of their production to 
the demand for the product. They can make the best adjustment 
only if they can reach a sound conclusion as to the future develop- 
ments in the hog market. Clear understanding of the forces which 
affect the market price is a prerequisite to reaching such conclusions. 

The dominant influences in the hog market, as shown by this 
study, are (1) the supply of hogs on the market and expected to 
arrive on the market within the next few months, (2) the quantity 
of hog products in storage, (3) the general price ‘level, (4) general 
business conditions, and (5) the prices oi alternative products. The 
general levels of demand, both here and abroad, are both important, 
but ordinarily change only slowly. 

The ‘‘hog-price cycle’? was found to be due to the tendency of 
hog producers to overshoot the mark in increasing production when 
the relation of hog prices to corn prices was favorable and to reduce 
too much when it was unfavorable. ‘This excessive reaction resulted 
from the accumulation of production changes during the interval 
before reduced or increased breeding began to offset market receipts 
and prices. 

Coupling the corn-hog ratio, indicating what changes were likely 
to occur in breeding, with other factors indicating changes in the 
weight of hogs and the demands of the consumers, very good fore- 
easts of hog prices could have been made for the pre-war period. 
Since the war, however, conditions have been so unstable that the 
purely mathematical formula has not given such satisfactory results. 

At the same time the pig survey has provided the hog market 
with much better information as to the prospective supplies than 
were available before the World War, while the agricultural outlook 
reports of the Department of Agriculture and similar information 
from other sources may be tending to change farmers’ reactions. 
Further studies would be necessary to determine how far the pre-war 
relations, presented in this bulletin, are applicable to the changed 
conditions. 
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TaBLE 1.—Daia used in the statistical analysis 
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Quotations 
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BEY BOTS U LT ype | 2 ee IS Sn | Sa 239 | 195,896 | 4.10} .28) 5.38 | 5.82 | 5.52 | 5.18 | 10.08 
AG xe) ope ee pater ee | Se Se ee a PAG a 2A O 23s | no OOH| eae Ou eae al eae 5.20 | 4.88 | 9.05 
YN 0) cil (See cea ee a corn [See cy vl (SI [EROS aa 243 | 240, 565 | 3. 55 oO ic eae eae alias ee 4.87 | 4.85 |] 8.40 
BV tela al Stet, St sc are CMe aie Ae ge | eames Clea PEBY OBS TBO: |) BEAD) 4] cg PD) eases sens 4.45 | 4.00} 7.52 
SCOTS Ghee ee Pages has (Geen hr a eee AS See We 249 P2BOC AG oe i Sarl on | tert an oer | eens 4.06 | 3.78 | 7.02 
REO AA ea eae at pepe tal te hes | ey asl Uae DADE 28084485235 00m| Zona eee | aan 3.48 | 3.38 | 6.42 
PAST ENTS GEC eee] ew a (BNR he eID S| Len ih ae 253 | 227,806 | 3.05 | .23 | 3.54 || 3.70 | 3.30 | 3.38 | 6.35 
S@po termite reas] cree | ete eet (Covet |e ce Hay Wake rz Bs ORO Seal eee 3.50 | 3.82 | 5.85 
CLOW er aere eee ee | Raa A Re AN gaa a | 242 | 159, 194 | 3.25 HOA 5 Sie esl | eer 4.20 | 3.68 | .6.92 
INVOWVE TIED C5 =o |e | | Ro eg yee | 245 | 144,877 | 3.25 DA a x sata ee i ee 4.00 | 3.78 | 6.75 
ID Ecemibe neta | se Mee rN Tee ee cay edad |B Cae 254 | 199,956 | 3.25 | .23 | 4.01 | 4.09 | 3.82 | 3.85 | 6.75 
1897 
AJEBWIa BUSY wpe Coen (sles ig Ree ea oe fe ak 247 | 242, 448 | 3.25 2b eens a ee nee 3.92 | 3.94 7. 78 
HED UAT yas | ee we DRAG eae Se 238 | 260, 431 | 3.35 23 | 4.16 | 4.01 | 3.84 | 3.96 (SUE 
RIN Diep net PY Ea yn SIS ee 230 | 260, 255 | 3.85 DAN ee < Nn a 4.10 | 4.02 | 8.42 
Anes 325 8 | eR eoeea eC SE eee Jaa a 235 | 248, 964 | 4. 05 DAN i ee 4.34 | 4.15 | 4.60 | 8.32 
BIT yoke sets a0es| re AS ale cn A ALC eh ae 237 | 268, 443 | 3. 75 Py Vices ee Fae ee, 3.84 | 4.52 | 8.32 
June se These i Meageat ees wa ee gs 2 240 | 293, 799 | 3. 40 PSN eee el [a 8.78 | 4.40 | 7.62 
AID D Erasitect selene Ie ae Te ge Bee BS gk ee 238 | 271, 779 | 3. 50 PAO a genes el feat 4.05 | 4.45 7. 68 
NTO US) Resa neg ore Ahrens Vo | [eI Saar 249 | 244, 224 | 3.90 SO GA 4.52 | 5.22 | 8.32 
September se seco tre eae eae ee ee 252 | 207, 280 | 4. 00 PaO ieee eg Ve Ore ad 4.62 | 5.385 | 8.52 
@Ctob eres ed es enl eke ela ee ees 244 | 181, 196 | 3.75 PY (i (et Coa AE as 4.34 | 4.78 | 7.85 
INOWenl bers bacis a =| Cee eeons ES geal | ce eee 252 | 186, 245 | 3.40 Pi fi eens | ae 4,24 | 4.05 7.35 
iMecembers1|s222 5) |S seaes pt Eh uae ae QS |) PAPAS, I Beis 26 | 4.49 | 4.64 | 4.46 | 4.45 | 7.56 
1898 
Ae ab ea) a eg eT TE ae WE Pe 233 | 246, 745 | 3.65 Pas | Brig eae a etn 4,74 | 4.75 | 9.50 
JOEL OVE OTEY ex fein cae eh [it CN as Sofi re ee 227 | 262, 862 | 4.00 29 | 5.18 | 5.14 | 5.00 | 5.08 | 10.45 
Vian Cnet esne a eee ee tPA LS Ey 220 | 252, 006 | 3.90 Yo) eee a Ue ee 5. 04 | 5.06 | 10.00 
JsXT 0) cil WPS Re Pee ee | Baa) pes NAC ne aN ek 223 | 239, 823 | 3. $0 32 | 5.50 | 5.64 |} 5.42 | 5.38 | 10.45 
ia oe ale a sean (a CRG | era DI OAARGSD | ANS 5 ime Soa eee eal 6.28 | 6.00 | 11.52 
Tuners 2532 Se= pike dale Bh te SUL LS es | Hees Se 229 | 270, 420 | 4.10 Soh ee ea eee 5.78 | 5.65 | 10.30 
aly eae es Epes SEU UIEs she ae ot S| (fen oe | ale Spt 232 | 275, 729 | 3.95 2s cp beeen af eee 8 5.42 | 5.50 | 9.67 
Nuiptist, wee ae CT A PRS Se ee EES ORV OG) aPC Leb) [Ll ae TalEA Ta. 5.20 | 5.32 | 9.00 
September |< <5 Ses Sea as Me Cee eee eee 246 | 191, 166 | 3.85 SON See slew 4.88 | 5.25 | 8.42 
OCtOWeR ERT 2 ee eS ea eri an Se eel 246 | 161, 591 | 3.70 Silty | See ea ee 4.88 | 5.20 7. 88 
INOW Sao eee RNS Ee we Ee ee 235 | 177, 549 | 3.45 ef ed NE 4.96 | 4.88 7. 90 
IDecember ses alee AN oie Sao a Se 239 |! 247, 525 © 3.40 36! 4.99 ' 5.55 5.25 ' 4.78) 8.45 


1 Data for 1904 compiled from Minneapolis Daily Market Record, weekly reports, Jan._Nov. 26, 1904, 
and National Provisioner, weekly, Dec. 17, 1904-Jan. 7, 1905. Data for 1905-1925 from Chicago Daily 
Drovers’ Journal Yearbooks, 1906-1925. 1905-1909 combined weekly receipts; 1910-1925, monthly. 

2 Compiled from office records of Division of Livestock, Meats, and Wool, as reported by the Bureau 
of Animal Industry, 1907-1925. 

3 Compiled from ofiice records of Division of Livestock, Meats, and Wool, 1910-1925. 

4 Chicago Daily Drovers’ Journal Yearbooks, 1903-1925. 

5 Cincinnati Price-Current, monthly reports, 1896-1913. Price Current-Grain Reporter, monthly 
reports, 1914-1925. 

6 Data for 1896-1915 from Agricultural Prices by Henry A. Wallace (28); for 1916-1922 from Chicago Daily 
Drovers’ Journal Yearbooks; for 1923-1925 from office records of Livesteck, Meats and Wool Division. 

7 Data for 1896-1915 from Agricultural Prices by Henry A. Waliace (28), No. 2 mixed; for 1916-1923 from — 
annual reports of the Chicago Board of Trade (2), No. 2 contract, spot yellow; for 1924-1925 from office 
records of the Division of Statistical and Historical Research, weighted average price, No. 2 yellow. 

8 Chicago Board of Trade (2), monthly reports, 1896-1924. Chicago Daily Trade Bulletin, 1925. i 

® Cincinnati Price-Current, Jan., 1896-Dec., 1913. Price Current-Grain Reporter, Jan., 1914-1925, | 
except prices for short ribs, 1916-1923, from Chicago Board of Trade prices as quoted by Howard, Bartels | 
& Co., in Chicago Daily Trade Bulletin. 
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TaBLeE 1.—Data used in the statistical analysis—Continued 
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TaBLE 1.—Daita used in the statistical analysis—Continued 
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September s/s 356) Lee ea Ee eee eee 241 | 124, 526 | 5. 40 JSST | een a Oe 7. 57 | 8.58 | 15. 56 
OCLOb ere AG GOSri css eek eis tee es Eee Boke 234 97,677 | 5.10 BOP A Seen | [eee 7.14 | 8.00 | 15.38 
November =| 7 26251 seas oon | ee eases Ee eles 230 deeds. OO mAs On| pera oe | ee eee Ce 14a) Pen NS 
DECENT EH UAH 282 |e sews ee es 221 | 114, 598 | 4.96 6467. 2472 402,02 | 6 c04 laa 
1906 
JAMMU ATy eee 62ND 1 S| ee a eee | ee Zvi lsd S9Sm || x40 san eee oe eee Wel |(ieio2ealonae 
Hebriany= s|t2s0G0))| sa 5-8 | eae | Geen oe ee 215 | 146, 338 | 6.00 | .41 | 8.00 | 7.86 | 7.62 | 7.75 | 14.70 
March.-____- Pes NASH | Meteo eee ar sees Ep eo PHA BE EP0). GRA) PP GeO ie ae oe 8.04 | 8.35 | 15.78 
FAWprilesse ese POO S yeaa Ree eae ese 221 | 138, 888 | 6. 50 .46 | 8.81 | 8.81 | 8.54 | 8.62 | 15.92 
IN Tea yee DX Si VN eecae Es coca Pe am es all be ee el Pada WAS teh Cdtel IMG Ce 52) Woe ie ee 8.56 | 8.88 | 15.55 | 
umes se Da069s | 22202 =e eee eel ee Soe 226 | 158, 5388 7 6. 55 SO 2a | Sey ee | eee 8.67 | 9.22 | 16.75 
Jutbya2 eee D669 2S ae ier seaieerds andro 231 | 151, 477 | 6.60 AQ. | se keine |Bacuene 8.86 | 9.30 | 18.50 
August ___-- DHOUGG Series E | See eee al ae 241 | 142,380 | 6.15 -51 | 8.38 | 8.01 | 8.70 | 8.90 | 17.08 
September S| 15393 | lee ee a ae oe ee 248 | 112,744 | 6.15 By 5, On ace) fe ee 8.76 | 8.82 | 16.78 
OGtober 23141) 480 alae leo a ee 23 (aaliter(o 74-20 41 O34 Os | any 4 ine eeneeen eee 9.31 | 8.62 | 16.50 — 
INiOnyidall espe OF TIS Ee | |e ee D2 eS2eO9 a| 0.20 it iea4 Oi eens meee 9.44 | 8.38 | 15. 50 
ID Yeverev onl] fey eae OA (OIE ene A ee ee 225 | 102,770 | 6. 25 46 | 8.46 | 8.96 | 8.98 | 8.44 | 15.18 
1907 
VanUary ees | 2S WS 4 Ola hess |e ee 223 | 113, 271 | 6.60 ee Al See a Pd 40 | 9.00 | 16. 40 
IHC DRUAT Y= 22 | 2) LO OME 259 2s | ak were | a eae 222 | 135, 190 | 7.05 44 | 9.51 | 9.94 | 9.72 | 9.31 | 17.08 
IMPanche isos 2AGOE 2s O00 bea ae ee 228 | 138, 401 | 6.65 AA ee ea 9.02 | 8.68 | 16.12 
Noy cb Es See GOT a2. GOOG eee ae Vegi = Sere 234 | 130, 470 | 6.60 - 48 | 8.84 | 9.01 | 8.7 8.48 | 16.06 
IVE ye eee Qo Goa Solids | earee seals eens 235 | 173, 208 | 6.35 OOH ae na eee 9.00 | 8.74 | 16. 31 
Junek ae D222 EGS DA Ol pee re meses S| tare eee 236 ne 2034090) ONO |e Desi eee ene 8.78 ; 8.50 , 15.90 
lyse vee TRO BSEE DE ODD [inten ts ReMi Dep e ZAQE 2016 2G MIOn OO) |eprey4 nl ae nese eee 8. 94 | 8. 56 | 16. 20 
AVIEUSTo ses ZHOGSH 2c sONss| Dance el eae eae 250 | 171,715 | 5.90 .58 | 8.01 | 8.68 | 8.94 | 8.61 | 15.92 
Septemberia| 1104891 te OSs) |e eas ee QOS LOO NSOSN | ONO: ile G2) eee eee 8.96 | 8.30 | 14.70 
October2424)Hl488 24219) ee een ee Se 235 | 105, 644 | 6.05 SH GL es | ee ee 8.88 | 8.06 | 14.38 
November 765n| pon tso) | tae | eee 2098 Sie 392K 14.90) | eebS la | eee 8.06 | 7.25 | 12. 50 
Decemberss| 2) 216" \43.094 222 ses ae 214 96, 712 | 4.65 -60 | 6.98 | 7.84 | 7.95 | 7.00 | 12.06 
1908 
SANUALY; a | ed oe Ass OL | eee ae 215 | 159, 125 | 4. 45 59 jac Sales oe 7.76 | 6.80 | 12.50 — 
He bruanye= | P2567 a |S; S90 | ste eases eee 212 | 197, 123 | 4. 50 58 | 6.76 | 7.64 | 7.22 | 5.95 | 11.257 
Vian chee QEO92 ACS sell Meare t Ie esa 212 | 218, 551 | 5.05 625) 22 eee 7.92 | 6.35 | 12555) 
SACD Tie eee ZOOM P2304 | Stee a eee 219 | 205, 567 | 5.85 67 | 7.61 | 8.60 | 8.14 | 6.60 | 13.21 | 
Many, se anal DROZ | Pa y(Osts): ase el eo ese 218 | 216,117 | 5. 50 7A svelte al WA 8.38 | 6.95 | 13.40 | 
Juness 2 ae DEMIR Alf By Osh ee en lL ees BS 217 | 226, 655 | 5. 80 IU Pare a eae. 8.82 | 7.70 | 14.22 | 
Dial eaaee a DOD eZ Gin| eee ees oe eee 222 | 216, 361 | 6. 55 fs pea fs Se 9.34 | 8.70 | 15.61 _ 
August___.- WGP OP ORT ee 224 | 180, 587 | 6. 60 79 | 8.30 | 9.15 | 9.34 | 8.70 | 14.98 | 
September-2 | M7788 | 223), | eee See ee 219 | 115, 430 | 6.90 £5) i a) [cee 3 9.94 | 9.85 | 15.18 | 
Octobere== 20 2,069s Reo OSs las es | eae ee 207 | 86,331 | 6.05 The tata ate 9.78 | 9.05 | 14.18 | 
IN[Oy EIN oH E| PF GG) || BLUES [EL 213 | 109, 038 | 5.90 GAS Pee ue es 9.34 | 8.50 | 14.68 | 
Decembers=)/ 2,916 A G7 Weece a) bao eee 211 | 149,461 | 5.75 60) 8.58 ! 9.55 3) 9.31 ! 8.05 | 14.62) 
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TaBLE 1.—Data used in the statistical analysis—Continued 


Monthly supply of hogs Prices at Chicago 
Spote tions 
Monthly slaughter or 
me under ae Se peak selyety in 
Year and | ceipts Be ee nee ear lictocks price| age | months Lard, |S2°rt wress 
month of weight] of pro- of | price | sae | ribs, | ae 
hogs Eta pana Bee ae oF visions Reavy OS eee | vee per * ae 
at 11 ogs | a i- | hogs, | corn, 100 
mar- reser at cago | per | per Spore Lard,| 1PS- | qps, | PPL. 
kets | Num-| Live ( eae Chi- 100i; ba. 24 ae e 
ber | wt A cago Ibs GG 100 
Ibs. 
lard) lbs 
Thou- | Thou- 1,000 
1909 sands | sands | Lbs. Lbs. Lbs. | pounds | Dols.| Dols.| Dols.| Dols. | Dols.| Dols. | Dols. 
VaAnNuapyer= sy Olan Ronos On| sees |e ee 203 | 187, 658 | 6. 20 OOP |Mee eS eee 9.58 | 8.37 | 16, 88 
Me DEM aGye= =| eo nO20E |aee a Oba in ee  e| sere ees 204 | 188, 660 | 6. 45 .63 | 9.05 | 9.78 | 9.50 | 8.56 | 16. 87 
March__-_-_-_- DROSSeleonOl Sel sere as ene 206 | 204, 801 | 6.80 O.Gis| Mesesionet | ecerese = 9.98 | 8.81 | 17.38 
Jj ale ss Ph) ORGY BY eters Sas a 212 | 184, 560 | 7. 30 70 | 9.74 |10.48 |10.18 | 9.30 | 17.90 
INR ASS ges ESS oul 25029 ieee | ooh ee 216 | 176,129 | 7. 40 Uf Ses [eels i ae 10. 61 {10.06 | 18. 40 
Abbots Ses Ty COS) OR I) 4 oe Fae ds 219 | 166, 031 | 7.80 (Cees ee 11.51 |10. 890 | 20. 06 
Dilys eee pA 2509 feiss eee 225 | 143, 336 | 7.90 1 eel | cop kee 11.36 |11.18 | 20.5 
August _____ 209 S822 1 bee Ss | ea 232 | 108, 788 | 7.60 .68 | 9.02 |10.08 |11. 71 |11.30 | 21. 46 
September__| 1, 538 | 1,955 |--_---- aoe eS inert 232 71, 799 | 8.10 OG | Perorees se al 12.26 {11.80 | 23.98 
October ssaNelF4620e 2530 fe | eae ee eee eee 227 44,551 | 7.85 Bh bind bere teeter pe eS 12.32 {11.10 | 23.88 
IN OVE er | elehOSs |e SOON |e tess a ae QI POO SOON Moo: Onlees Oaig| ne tees ater 13. 02 |11. 31 | 23.88 
December __| 2,313 | 3,090 |---__-- posite i 214 | 83,035 | 8.45 | .64 /11. 12 |11.78 |13.02 |12. 28 | 23.00 
1910 | 
January ___-| 1,929 | 2, 693 208 | 160.9 PAU) | AEBS Gere feh7(0 | 5 sy |e ee 11.80 |11.11 | 21.38 
February__-_| 1,745 | 2,324 208 160. 9 213 97, 838 | 9. 20 . 65 {12.24 112. 54 |12. 58 12.12 | 23.12 
March_____- 1, 447 | 1,891 213 164. 0 218 88, 610 |10. 65 COP Yael ao a 14.00 [13.16 | 25.75 
SANT ea ae SPA A Tithe: 218 167.8 227 84, 656 |10. 00 59 |12.45 |12.66 |13.00 |12.62 | 23. 20 
IVa e n= ose 1,660 | 2, 206 229 176.3 239 95, 652 | 9. 50 GOs teaesieee ieee oes 12. 55 |12.06 | 22. 62 
line 1, 883 | 2,612 233 178. 8 242 | 116, 448 | 9.35 DOE | eae ss lee atte 12.16/13. 00 | 22:75 
ual yee 1, 5382 | 1, 988 231 176. 6 246 | 112,416 | 8.60 3 (6R3 ja ere paral ue ATOM 11. 37 | 25250 
August_____ 1,461 | 1,824 241 188. 5 255 | 106,173 | 8. 25 .63 | 9.51 {10.45 |11. 81 /11.81 | 22.75 
September-.| 1, 256 | 1, 564 247 | 187.3 DINO) he Te ORIN S7(0)| ae Ol eal eee 12. 40 |11. 50 | 20.00 
October__-__| 1,579 | 1, 851 242 182. 2 253 65, 282 | 8.45 FA t5) Jog ee el Pee 12. 82 |10. 88 | 18. 00 
November-__| 1,795 | 2, 456 230 | 174.9 IBY | ANOS WTO || oO as see 10.78 | 9.94 | 17.50 
December -__} 1, 962 | 2, 827 220m eelagne 224 | 83,195 | 7.65 | .48 | 9.54 |10. 04 |10.34 | 9.88 | 18.50 
OWL 
January____| 2,036 | 2, 742 2235) (254 226 | 91,297 | 7.85 Alia ists Nl ho ah 10. 24 |10.31 | 20.38 
February_-_} 1,923 | 2, 633 228 | 176.3 230s UBS 2712 aia co 47 | 9.38 | 9.41 | 9.44 | 9.68 | 20.38 
March______ 2,169 | 2,973 234 | 180.1 239 | 149,630 | 6.70 AN ea EA |e 8.70:| 8.75 | 17.75 
J\joval | ees 1,876 | 2, 589 233 | 179.4 241 | 157,189 | 6.15 50 | 8.05 | 8.18 | 7.94 | 8.00 |.16.00 
By sae ees 2, 266 | 3 008 228 elon 242 | 168,942 | 5.85 AB Sg Beat 8.06 | 7.68 | 16.12 
DUNE a 2,416 | 3, 462 222 170. 4 236 | 197, 342 | 6.15 $50). en SO 8.15 | 7.94 | 15.43 
ly NS 1,855 | 2, 560 219 167. 4 233 | 201,931 | 6.65 GSH eseee Beene 8.36 | 8.12 ; 16.56 
August ____- 1,600 | 2,032 228 | 173.6 239 | 159,965 | 7.15 64 | 8.36 | 8.81 | 8.96 | 8.56 | 17.12 
September._| 1, 560 | 2,172 220 | 166.9 224 | 115, 578 | 6.75 CGH) kgs es Na 9.27 | 8.62 | 15.31 
October__-_| 2,021 | 2, 720 206 155s 212 | 94,769 | 6.50 (AeA esau | Lees trees 8.91 | 831 | 15.25 
November__| 2, 632 | 3, 639 200 152. 1 208 | 112, 130 | 6.35 CAB SE Seep Ha a ae 9.10 | 8.18 | 16.06 
December -_-_} 2, 445 | 3, 603 201 | 153.9 213 | 141,932 | 6.25 70 | 8.55 | 9.31 | 8.98 | 8.18 | 15.62 
1912 
January ____| 3,084 | 4, 147 201 | 155.4 PHP} | TETHER GHB A Oh Se | ee ee 9.25 | 8.06 | 15.50 
February_-_| 2,631 | 3, 302 209 | 161.6 217 | 219, 516 | 6.25 | .65 | 8.74 | 9.31 | 8.90 | 8.08 | 15.44 
Marchi 2,165 | 2, 700 209 160. 9 218 | 225, 006 | 7.10 PAD od baat te SP aI ie ae we 9.35 | 8.68 | 16.18 
ASO) ll ee eas 1,969 | 2,412 218 | 167.8 227 | 225,120 | 7.85 | .78 {10.32 |10.85 |10.36 | 9.62 | 18, 24 
Miners =| 2133) 2) 644 224 | 172.4 23222802 |e iardOe |e (Oe |e se reer 10. 64 |10.06 | 18. 75 
iumme ve ee es 2,082 | 2, 835 PAA IBIS GEIS 1 OVC OBM NNTET) He ek ae tee 10.77 |10.18 ,; 18.68 
July 1, 840 | 2,354 2255 |= Ai2;,0 BBO) I PAO ONS VG G0. 6 (2) pote Bee 10. 56 |10. 24 | 18.00 
August ____- 1, 462 | 1,875 228 173. 6 240 | 191, 292 | 8.05 . 78 | 9.98 |10.10 |10. 80 |10.62 | 17.78 
September._} 1, 343 | 1, 701 227 G22 235 | 162,109 | 8.30 SEAN eee el ARE ak 11. 02 |10.62 | 17.18 
October-__--| 1,875 | 2, 455 216 162.6 226 75, 741 | 8.65 OAT |e eh Se ta 11. 34 |10.62 | 16.94 
November-_| 2, 107 | 3, 020 217 165. 0 222 64, 868 | 7. 75 Pa bn Leer 11.05 |10.62 | 18.12 
December -__| 2, 404 | 3, 407 217 | 166.2 223 | 94,7386 | 7.45 | .51 | 9.81 | 9.98 |10.52 | 9.75 | 17. 00 
1913 
January __--| 2, 632 | 3, 708 PRA Thehls 7 226 | 121, 523 | 7.40 AQ ied ene 9.88 {10.20 | 18.38 
February___| 2,027 | 2, 844 221 170. 9 230 | 137,113 | 8.05 50 |10. 45 |10. 50 |10. 42 |10. 24 | 19. 74 
March_____- 1,775 | 2,334 227 174. 7 240 | 136, 154 | 8.75 2) = ata eee eee 10.32 |10.81 | 20.37 
2\j 05) (eee 1, 843 | 2, 487 229 176. 3 242 | 125, 968 | 8.80 56 |10. 88 |10.94 {10.96 |11. 25.| 20.06 
Way. = 2 2,105 | 3,046 230 177.0 242 | 228, 271 | 8.40 OB esa |e es 11.06 /11.94 | 20.17 
ane <- 2e22on | eov0DG 232) |S See 244 | 169, 784 | 8. 50 Cyl | eae a 11. 03 |11. 88 | 20.88 
Dury ee 1, 959 | 2, 557 232 W773 243 | 185, 451 | 8.95 G4o)o cease 11. 51 |11..81 } 21.94 
August ____- 1,771 | 2, 268 226 W250 233 | 172, 223 | 8.10 73 {10.08 |10.68 |11. 24 |14. 25 | 21.94 
September._| 1, 753 | 2, 133 218 | 165.3 222 | 141, 882 | 8.10 ase Sa | PR 11.15 i LESS EQ25te 
October __-__} 2,032 | 2, 681 206 155.1 209 96, 048 | 8.15 COM a oe ee ee 10. 64 {10.94 | 21. 25 
November-_| 2, 248 | 3,165 200 152.1 207 90, 100 | 7. 80 Tide |e | ee 10. 72 |10.81 | 20.88 
December...’ 2,815 ! 3,919 209 160. 0 213 ! 125, 593 | 7.70 70 ‘11.11 111. 04 110.64 |10.94 ! 21.00 
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TaBLE 1.—Data used in the statistical analysis—Continued 


Year and 
month 


1914 
January __-- 
February_-_- 
March 22" 
Agorileses ee 


Apress Oe 


August--_=- 
September. - 
October ___- 
November-_- 
December -- 


1915 
January ____ 
February__- 


August _____ 
September.- 
October___- 
November__ 
December _- 


1916 
January ___- 
February__- 


September. 
October___- 
November__ 
December _- 


1917 
January ___- 
February__- 
Marech____:- 


August _____ 
September - 
October ___- 
November-_-_ 
December_-_ 


1918 
January__-_- 
February-_-- 


August____- 
September__ 
October___-_ 
November-- 
December-- 


1, 624 
2, 600 
3, 567 


3, 847 
3, 104 
2, 252 
2, 412 
2, 395 


Monthly supply of hogs 


Monthly slaughter 
under 
Federal inspection 

Dressed 
Num-| Live yin 

ber wt. Aral 
lard) 

Thou- 
sands | Lbs. Lbs. 
3, 489 206 | 159.3 
Qeii2o 214 | 165.5 
2, 548 221 170. 1 
2, 312 220 | 169.4 
2, 569 223 memo 
2, 926 220 alt lito 
2, 260 238 | 181.9 
1, 799 PBB Ae! 
1, 907 225) 17086 
2, 682 216 162.6 
3, 047 207 | 157.4 
4, 271 214 | 163.9 
4, 274 216 | 167.0 
3, 885 OE) | WS: 33 
3, 446 219 | 168.6 
2, 563 Opa} || aA) 
2, 869 225 | 173.2 
3, 246 PAS || GPS 7 
2, 493 PBI IS 
2, 041 237 | 180.4 
1, 890 PRY Wy ABS Ue 
2, 494 203 | 152.9 
3, 739 192 | 146.0 
5, 442 197 | 150.8 
4, 629 197 | 152.3 
3, 484 210 | 162.4 
2, 985 207 | 159.4 
2, 645 211 | 162.4 
3, 084 211 | 162.4 
2, 685 218s 163 
2,411 22a L250 
1, 705 223 | 169.8 
e322 2134\) W6LRS 
2, 195 203 | 152.9 
3, 048 196 149. 0 
8}, 08) 193 | 147.8 
4, 629 198 | 153.1 
3, 484 203 | 156.9 
2, 985 205 | 157.8 
2, 645 206 | 158.6 
3, 084 209 | 160.9 
2, 685 217 | 166.6 
2,411 223 | 170.5 
ODM 220 ne nliG vero, 
1, 322 OPAL NGG 
2,195} 206] 155.1 
3, 043 2058) eb D59 
3, 123 208 | 159.3 
3, 961 2155| 16643 
3, 998 225.) 174.0 
3, 926 229 | 176.3 
3, 290 229 | 176.3 
3, 082 WP = AE 7 
2, 783 226 || 17385 
2, 940 FBO UGS 
2, 283 228 | 173.6 
1, 980 226 | 171.4 
3, 018 218 | 164.2 
4, 280 213 | 162.0 
5, 662 213! 163.1 


Stocks 
of pro- 
visions 
at Chi- 
cago 


1,000 
pounds 
159, 433 
176, 938 
183, 466 
170, 263 
174, 5386 
187, 160 
184, 683 
164, 451 
132, 069 

82, 581 

74, 570 
141, 602 


205, 732 
243, 795 
264, 096 
267, 009 
279, 229 
300, 956 
294, 233 
268, 290 
216, 031 
136, 271 
106, 544 
150, 381 


207, 927 
239, 350 
237, 628 
227, 900 
216, 365 
206, 133 
211, 800 
180, 672 
145, 746 
125, 387 
128, 907 
173, 320 


192, 977 
199, 539 
181, 890 
167, 386 
170, 216 
200, 633 
216, 045 
182, 874 
147, 787 
87, 416 
92, 918 
144, 724 


163, 719 
203, 241 
294, 825 
228, 853 
245, 237 
203, 311 
207, 002 
187, 585 
152, 901 
136, 263 
150, 875 
174, 707 


Prices at Chicago 


Aver- 
age |Aver- 
price | age 
of | price 
heavy| of 
hogs, | corn, 
per | per 
100 | bu. 
lbs. 
Dols | Dols 
Sheby |) -o(68) 
8.5 . 62 
SE (HO 5 (50 
S200) |e 0d 
S302 a0 
aay Me 6 
8.60 | .72 
8.75 | .80 
8.60 | .738 
oD) 2 7e! 
Gio | 270 
76 NO Ni 5 GB) 
GESORle sas 
G70) 6 78)" | 
BG) | avi 
GOS W708 
WsAOe|e nad 
319. |) 5 7 
6.95 | .79 
6.70 | .79 
2 NN 5 
US | 5G 
6.85 | .65 
FO 15 7 
Woe 5 AG 
8.30 | .76 
9.60 | .74 
ON 5 00. 
9.85 | .74 | 
QS7onl ove 
CN Ah ots 
10.20 | .85 
KOS Gy |) ate 
9.85 | 1.00 
9.85 | 1.00 
10.05 | .92 
11.00 | .98 
12. 50 | 1.00 
14.90 | 1.13 
15.80 | 1.42 
16.00 | 1. 63 
IG (G59 als (Oz 
15. 20 | 2.05 
17.00 | 2.03 
18.°30 | 2.10 
W254 |2102 
17. 60 | 2.07 
16.95 | 1.75 
16.40 | 1.78 
16.70 | 1. 78 
17.00 | 1.70 
17.40 | 1. 68 
17.45 | 1.60 
16. 50 | 1.58 
17.70 | 1.68 
18.90 | 1.70 
19.55 | 1.53 
17. 55 | 1.40 
AO plese) 
17, 55 } 1,45 


Quotations 
for 
delivery in 


five 
months 


Lard 


Short 


’) ribs, 


10. 98 


pearerenry 


— 

SO 01 1995S :0 0:0 9 
for) 
bo 


24. 75 
25, 50 


Mess 
pork, 
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Tas_Le 1.—Data used in the statistical analysis—Continued 


Monthly supply of hogs 


Monthly slaughter 
a under aa : 
ve- Fr ins i 
Year and | ceipts| | ederal inspection line 
month of weight 
hogs of 
| at 11 Dressed oe 
ne am ee : weight | 2. 
kets |!Num-! Live (pork Chi- 
ber wt andl cago 
lard) 
Thou- | Thou- 

1919 sands | sands | Lbs. Lbs. Lbs. 
January____| 4,110 | 5, 845 218 | 168.6 228 
February-__-_}| 3, 160 | 4, 266 22 170.1 232 
March______ 2, 560 | 3, 443 218 | 167.8 230 
Agpri]|easames 2, 504 | 3, 208 218 | 167.8 230 
MUA yin os 2, 739 | 3, 743 220 | 169.3 232 
Afbiayss a 2, 849 | 3, 728 PPA No ARS TL 233 
dele 2,251 |. 2, 884 232 W753 242 
August —___- 1,493 | 1, 949 236 | 179.7 251 
September_-_| 1, 555 | 1, 997 2325 [ LAORO 254 
October____| 1,992 | 2, 686 221 | 166.4 237 
November__| 2, 559 | 3, 270 217 | 165.0 226 
December-_-} 3,577 | 4,790 214 | 163.9 224 

1920 
January____| 3,670 | 5,079 220 | 170.1 229 
February___| 2,331 | 3, 104 218 | 168.6 231 
March______ 2, 689 | 3, 482 224 | 172.4 237 
Alprile eee. 1, 967 | -2, 590 229 | 176.3 243 
Vici ycteter tee 2, 885 | 3, 585 226 | 174.0 239 
June 2, 562 | 3, 566 227 | 174.0 236 
Julyetse 2,027 | 2, 644 239 | 177.6 242 
August____-_ 1, 742 | 2,191 235 | 176.8 250 
September-__| 1,493 | 1,979 228 | 169.8 248 
October___-| 1, 720 | 2, 487 222 | 163.4 236 
November--| 2, 570 | 3, 329 218 | 163.5 224 
December--| 2, 896 | 3, 985 221 (| 16655 228 

1921 
January__._| 3,355 | 4,347 D2iea\eanleicacti 229 
February--_-_| 2, 850 | 3, 799 228 | 176.2 230 
Marches 2, 266 | 3, 047 228 | 174.4 238 
Aprile eee: 2,197 | 3, 003 226)\elei3a6 237 
Vitasy ener 2,320) 3) 274 | = 22 171.3 238 
ime wae aes 2, 565 | 3, 618 224 | 171.2 238 
diiliy sees ees 1,960 | 2, 821 246 | 187.7 240 
August _____ 1, 879 | 2, 530 234 | 178.5 251 
September-_-| 1, 746 | 2, 422 228 | 174.2 250 
October___-_| 2,100 | 2, 866 22 3u\enl Gierd 235 
November--! 2, 554 | 3, 447 216 | 164.7 223 
December_-_| 2, 647 | 3, 807 221 | 168.7 225 

1922 
January___-_! 2,886 | 3, 985 224 173.9 229 
February-_--| 2,373 | 3,480 222)\— W057 232 
Marches A, PAI By Biss 222°)' 170! 1 240 
Aprile coe 5 1,921 | 2, 946 220) alias 242 
IMIR ee 2, 555 | 3, 716 226 | 173.4 241 
June ee 2,741 | 4, 046 231 | 178.1 241 
Ulysse 2,150 | 3, 164 PuBks) [Wo TSB 8} 246 
ATISUSt 2,107_| 2,888; 242] 182.1 255 
September__] 1,973 | 2, 747 Psy a ee WA 250 
October__+_| 2,383 | 3, 332 PAL) i GS, 2 241 
November__| 2,905 | 4,318 215 |" 162) 5 232 
December--| 3, 448 | 5, 201 220 | 169.5 233 

1923 
January __--| 3,692 | 5, 134 227 | 176.8 235 
February__-| 3,119 | 4, 231 228 177.9 234 
Marchesa 3, 414 | 4, 838 228) 117.0 237 
JX) Ori ee eh 3, 930 | 4,179 2297 TOs 239 
TMU iy7es ae 3,141 | 4, 325 224 | 170.9 237 
June Se 3, 057 | 4, 303 228 | 174.7 240 
diel 2 3, 074 | 3, 983 PBN) NG I 239 
PAVUL E:U1S 7mewneae 2, 632 | 3, 556 236) 181k 3 242 
September__| 2,413 | 3, 212 229 | 172.8 244 
October ___-| 3, 255 | 4,328 219) > 165: 2 239 
November-__} 3,678 | 5,341 216 | 164.2 235 
December -_! 4,078 | 5, 904 218! 166.0 235 


Stocks 
of pro- 
visions 
at Chi- 
cage 


1,000 
pounds 
209, 649 
191, 646 
180, 290 
184, 558 
174, 536 
186, 212 
197, 076 
170, 574 
162, 247 
1538, 070 


130, 708 © 


147, 860 


187, 661 
200, 475 
220, 819 
226, 257 
247, 306 
276, 744 
263, 217 
243, 023 
188, 363 
87, 302 
80, 089 
114, 211 


143, 122 
183, S01 
187, 696 
205, 034 
230, 344 
248, 385 
232, 298 
189, 512 
125, 640 
85, 388 
74, 394 
75, 494 


94, 057 
100, 242 
125, 958 
136, 696 
165, 409 
191, 915 
191, 401 
175, 243 
124, 302 

81, 872 

76, 651 

95, 797 


114, 638 
130, 342 
148, 232 
187, 567 
186, 564 
210, 195 
218, 202 
198, 303 
150, 302 
108, 591 
103, 309 
131, 019 


Quotations 
for 
Aver-| delivery in | 
age javer- five 
price | age | months 
of | price 
heavy| of 
hogs, | corn, 
per | per Spor ‘lLard 
AGO | DU ease er 
Ibs. Fao. | 00 
lbs. 
Ibs. 
| | 
| Dols.| Dols.| Dols.| Dols 
LAG Oe ste 2/8 oe slap aa | 
17.65 | 1.30 /21. 89 |23. 28 | 
TOZOOR CASS |e ee ae eee 
20. 30 | 1. 64 |26. 82 |30. 80 | 
PAUL siiye|| AT Velieae me, plans ne 
ORS Ola Melee (Bias |e | 
PAs (Oa) | al, Os) Sse Sa | 
19. 75 | 1.97 |19. 62 /26. 55 
gig PAD adapsyi dee eee well as 
Be A ay A Vi bey) eel ak 
TAT OR eZ paces 4\ pees 
LISOON PLS STIS 5519 | 232040 
14s GOR plo On |e = = eee 
14. 30 | 1.44 |19. 64 122.39 
EES (aha a to 0) tes aos ESS a 
14.40 | 1.73 |19.40 |21. 26 
HANOOREZSOS eames eee 
raya) | ait Lykeh9) || Sea easly eae 
TA OOM RO2e yee bises | elas 
aS Ov Tota |e oe f 10 
eS Gia) || aig WS 
OSLO ie O Oe eames | ae oye 
UPL AO Voice Os Meee eS 
9. 40 | . 78 |12. 39 114. 00 
9, 25 F(a ee I Cee 
9. 10 . 66 |11. 64 |12. 51 
S260E ee Ghat se el | eee 
8.25 | .58 | 9.68 | 9.79 
Se ZO Mine Oo | Meno s =| Berne 
8.10 eel OVA |Siake y 
O50) eee) Glee eee | ae 
9. 15 aD | tes (4a ee 
(RAO ee OSB eas ret cae 
TEA ee AG |e eee re 
OnCORer 49 cece eee hs eee 
6.75 -49 | 7.99 | 9.03 
(80H Pe 49s (SEs l 
9.60 | .57 |10. 64 |11. 46 | 
19. 20 Bate) Ol Nes cee ea 
10.15 . 59 |10. 90 |11. 22 
10. 25 OZ | eens | ee are 
iL Orel Opa G2), | eset eee ans 
9. 40 SGA Rese tes ana me 
Selous 63) |= 9.18 
Sie50! [is GAS |e eee ae 
SHGON| a GO) | eee wale eee 
7. 90 TOE asa 
8. 00 . 74 | 9.75 |10. 66 
8. 21 SCAN ee sees 
7. 96 . 74 110.90 11. 56 
8.15 Sill |= ser eee eee 
8. 03 -81 {10.50 11. 84 
7. 46 iksyed | Paes As Sees 
6. 94 Stoic el Loess eens 
7.18 FOOSE [eee | Scar oa 
7.91 . 89 | 8.96 |10.65 
8. 50 DOOM RSE eee 
OLE hel Obs | ee ees 
Taare 94 |ior (eae | 
7. 03 Von OuSO ay da | 


Prices at Chicago 


| per 


100 
Ibs. 


24. 15 | 
\27. 05 


Lard Short 


ribs, 
per 


100 


59 


NMhiace 
iVi€SS 


pork, 


per 


60 


Year and 
month 


1924 


January -_-_--| 


February__- 


April yeas | 


AULTNE ees 


August ___-- 
September_- 
October ___- 
November__ 
December -- 


1925 
January __-- 
February -_-- 


September__ 
October _-_-- 
November__ 
December - - 
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TasBLE 1.—Data used in the statistical analysis—Continued 


Monthly supply of hogs 
Monthly slaughter 
under Aver- 
Federal inspection age 
live 
weight 
of 
Dressed nes 
Num-| Live eee Chi- 
ber wt and | Cag0 
lard) 
Thou- 
sands | Lbs. Lbs. Lbs. 
5, 91 217 | 165.9] 230 
5,006 | 221] 169.2] 229 
AE586, |. 2034|1169s5s |) 1234 
4, 073 224 170. 2 234 
4, 278 224 169. 3 236 
4, 288 229 172.6 237 
4,114 IBY / 178. 7 239 
3, 070 239 179.6 242 
2, 857 232 lisse, 244 
3, 498 220 160. 7 236 
4, 641 212 156. 4 229 
6, 600 209 156. 1 227 
aN Aly 159. 6 226 
4, 447 216 163. 3 222 
3, 299 219 166. 7 228 
3, 037 225 L7Alese 233 
3186) 2291 ise 235 
3, 732 231 175. 0 237 
2, 819 241 182. 4 243 
2, 453 246 187.3 249 
2, 598 239 | 178.3 250 
3, 314 229 170. 7 246 
3,646 | 222] 166.9] 241 
4, 533 225 171.3 238 


134, 037 


183, 684 
227, 153 
218, 489 
214, 410 
197, 989 
201, 696 
195, 153 
167, 059 
125, 532 
32, 276 
84, 291 
96, 414 


Prices at Chicago 


Quotations 
for 4 
Aver- delivery in 
age |Aver- five 
price} age 
Gt tories months |Qard, 
Heawy. of Ga 
ogs, | corn, : 
per | per aon Lard Ibs. 
100 | bu. 27 DEF 
Ibs. Ge 100 
lbs. 
lbs. 
Dols.| Dols.| Dols.| Dols.| Dols 
ede Bel (ff eee Se bye ce 11. 88 
7.18 | .82 |10.09 [11.42 |11. 04 
7.41 Hs 0s paige eel = Sea 2D 10. 94 
7.42 79 |10. 60 }11. 25 |10. 71 
7. 46 Sl Dig ee ee 10. 40 
7. 26 Oa ee ee oe ete 10. 55 
Se 2621 OS ae oe eee 12. 22 
ONS 2 si hilt Sie rs esse eee 13. 60 
A cers sail bind pnd Lie [ome sc Fe Co 13. 62 
ORG Zale ST ia ee eee es oe 15. 62 
LON Da) lta Uo lease | Mi as tes ECR 14. 84 
10.11 | 1. 23 |15. 30 |16. 50 |16. 01 
TOS Age el SOR Se a See 15. 98 
11. 26 | 1.29 |16. 72 |16. 22 |16. 08 
SW 74: 2 el 20h aes eee 16. 42 
12. 58 | 1.09 |16. 48 |15.99 |15. 35 
NOL ei thos eee ea 15. 36 
T2860 Kh 4a Sas See eee 16. 85 
PAGO | pele. OG)s| Wee ae eee 17. 37 
1QSOOM eto es aes 15. 50 |17. 24 
122824|>-290G| == ses eae 17. 05 
DDS ah. Coe|= 20 2 aware 15. 62 
IDB Yp lntonst. picese ls S 15. 68 
10. 86 | . 82 114.68 |14.16 |14. 82 


Short 
ribs, 


>) 
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TABLE 2.—Data used in the statistical analysis 


Exports Miscellaneous data Derived figures used 


in the study 
Prices of /Bureau 
Pork products ! industrial of 
Index SUOCKS * Labor j 
Miseb ane oi all-com-| Gy uit Come Index | Index, 
phy- f modity eal Ura f of 
sical index of] Pee aiffor. (export | total 
Haus volume ‘| Devia- whole: Poatheential Fa : a : 
an of ex- tion sale mand 2;man 
Pork | Bacon shoul: Lard ports ? Actual from | prices 5 6 
ders trend4} (1913 
base) 
Mitl- 
10,000 | 10,000 | 10,000 | 10,000 | lion Per Mil- 
1896 pounds| pounds \pounds|\pounds|pounds| Dols. | cent lions | Dols. 
January_---.- 781 4,703 | 1,371 | 5, 645 SL (etl Mise east | asl al pera | esos eh Sree BORSA 3 woes ener 
February_--| 588 | 3,122 861 | 2, 946 SBE Peace eee | CIE fe Aes sca S Spot OO ii eee Ses [Ree eames 
Miarch2 2s. 371 | 2,708 929 | 3,478 SRA Mee sian OQ OL) AN eed cgi gk ne BEE Os fi al age 
INA eS 427 | 3,052 | 1,097 | 3,997 (OY Nes tae cid eee te FEA ig 2 a cd AI aster Ngan ice 
Wiaiyee 25a se 385 | 2,831 1 1,298 | 4, 527 102 s| Aaa (He SE ts casei Nae ne ot (URS ence 9 are e 
JUNC sense 503 | 3,821 | 1,869 | 4,390 al Uae Ee ew ar De eal ele OU a eset beds diiit| eecceel soir i he ernie 
Ditty oe 592 4,014 | 1, 797 | 3, 342 SETS) aes 2 pare cee a AN eee a ek Re A =|308 ees |e neterae 
August______ 481 | 3,630 | 1,498 | 4, 072 ALND ore ens | yr cl aa we [Westie sins sTgeeo le oe eal eee 
September -- 571 3, 189 948 | 5, 153 ol G3 | eas eee [se a set |e al WB cr SAY =f ())ni| ees ietsaates | so eee 
October_-__- 62 4,009 | 1, 202 | 5, 585 TRS Pe AP eS a Nica les ees ree 
November..- 460 4,247 | 1,346 | 4, 626 SMD ss cea | aoe (fav ee ea BO cee al eats eae ceed 
December___| GOL eA ShON 4b eA S64 (ie 19S eet eee | aN as) oi BENG lee Clee SES62 (eae ss Paioneme 
1897 
January____- 688 |. 4,399 | 1,196 | 3, 724 BA bial ANE gO DS | a be SET A ee feet 
February --- 625 | 4,563 | 1,098 | 5, 116 PSR 22 bal Macc eke aes a lb eg ca eased fH beat ore) kes a 
IMarchets = 653 4, 589 983 | 5, 463 130 ZN OY Sal MGA RIL EAN Uc aN OT a Sa pe ioe La Le eee ee Doar 
Are ee. 625 | 4,378 | 1,383 | 4, 848 FD 76 | BO etek nes ees ese eats Beech wok aa SBI lie gates Be [eee 
INU EG ae a 472 3, 855 | 1, 813 | 4, 653 124 BO As |fmes pe aa ata case Seal Rae ee =p Lye see ee ee 
Junee= es = 414 4,808 | 1, 786 | 5,377 141 ADE Sts ee: Boa el es eee, [pattie cane SOO) tle sea eae ee 
dietly ees 590 | 5,338 | 1,561 | 5, 590 TAS era He Bip areas epsnge Beans pepisec ares Seb aml sees | eaeahe ke 
AUISUSt ss 528-1} 5,200.1 ls 703814635 SQ eee iS Beene coe (les ie ees Pesce SPRATT ROE SS ee ae 
September - - 701 5, 006 | 1, 729 | 5, 469 139 Daal cy Oates RNID es [eosheeneniey 40 SR Onis ese ee | siemens 
October__-__- 577 4, 522 | 1, 262 | 5, 465 131 OES Gia | eas pod ne oe Ses cP Oy fel Pee abate ese ae 
November_-| 597 | 5,141 | 1,134 | 4, 962 SON Arar cal mica Ncce sel Ora aera inner a at Aa Para egy Pa 
December__-| 826 | 5,954 | 1,547 | 7,522 DG eA QSOs | EEE |S shaken I Rats A P88 ee eee ope eee 
1898 | 
January_-_-_- 1,097 | 6,272 | 1,398 | 6, 445 OF tA OF As | ee ee as spot ENR OSS rr) Ain eee perm ets 
February__-| 905] 5,330 | 1,814 | 5, 134 TESS ON tane22 7s GaN ec cigs IA a aca ae atic OO) ale Sete es | a een 
Manche se 1,191 | 6,182 | 2,189 | 7, 561 ESS fe ee a Ia ee sebteeiege atest Oils unease |e aga 
April 1027257029} |- 9: 006"| 64021 In. 17D) 6s 4478 \oo s) M  SS eee a ie ae ae 1 
WMiawyeca ieee 1, 160 5, 588 | 2, 144 | 7, 416 184 (oO) fay |e ea hy AERO Mal BIS TREES Sa Ohi cee a pie eae eee 
UTS ps es 836 | 4,501 | 1, 440 | 4,715 DS OP CD a 3) lease lets aaa okra as Mee eee a Rac. Coy ei Re A 
itkyese es SIA ESS OBE 515, Ons ee 104s No 3. 3) | eee | a os east TOF esas a 
PISS Gs ee 1,047 | 5,384 | 2,041 | 4, 840 HSS ee |e aces salto | a Sera arg Re he SDD: | Sic NONeS pee paeaiet 
September_-| 1,247 | 4,902 | 1,896 | 6, 784 TEN ie AYE Us| |e tea eer ee is Se SAD IM ok Se [tases eee 
October____- 1, 522 4,546 | 1,916 ! 7, 337 171 Eases Sore) [= ct sy as HOTT AA a eA aS ml Gia| ees oak Ee a aes 
November_-_| 1,771 | 4,314 | 1,579 | 6, 857 TIGHT FS atsSeES Sir MRE Weceheaha |S AS ea Sn Dial eae 7 ees ae 
December___| 2, 104 5,197 | 1,945 | 7, 731 189 yO ie Bie i OK er NETO FERRO YA Daca msn LR cat ee |e 
- 1899 
January_-_-_-_- 1,978 | 5,863 | 1,928 | 6,222 SOM | BG De oases ee | weet elo SA Ry | esse, 
February___| 1,592 | 3,981 | 1,956 | 5, 332 AGG ay | eps ae 8 (WEE Th NC el Soe aed Se OH Mie aarartecgel (eos Auk 
Miarches = 22 1,813 | 4,809 | 2,129 | 6,495 TE Paaia vere Oia te gg Pa es ae ata ee, NO): [aS a ene 2 
Aspro 1,598 | 4,317 | 1,844 | 5, 244 MBP Oy) kak ahora phan a Oe Una ect iby Wee eae ea [Seta a 
MMay82 = 1, 266 4,092 | 1,620 | 5,617 142 CR Sir \teneecrte Seok Nae abet |e i arene SPOS ale ee | ee 
RIT eaten 1,096 | 5,029 | 2,189 | 5, 844 USAF SS 70) ove peste eas ease FNS Se ()S) fe ee a ae 
Jig yy ee 1,246 | 5,014 | 2,066 | 5,896 AL GD leap | moines ara | Neha cal te Ao kc Either 
August_____ Sle OSE 55 497s 98930) F443 Leal Saray | get ieee Wide een! Pi eS Sf eOO HS ie as Sa ea 
September-__| 1,148 | 4,347 | 1, 274 | 4, 734 QO Pauw OR leet | eee sthl acd etaleoigtr eee cee SS sets il [ene oe cee 
October_-_-___ 1,395 | 4,496 | 1,332 | 6, 667 Ise Bal cy 7 eC) Woda oles | NE Neko Se ee =O GO ease hasan (Sie 
_ November_-_} 1,416 | 3,808 | 1,353 | 5, 736 TDS Fhe ae eA eo | a eco | ONES [eerie SLD | ck ears Pel 
_ December--_-! 1,866 | 4,547 | 1,746 | 6, 508 LGA EG TAO sees | Meare ees Tees ie ay Ls soe ay pee EA a 


1 Monthly Summary of Commerce and Finance of the United States, 1896-June, 1914 (27). Monthly 
Summary of Foreign Commerce of the United States, July, 1914-1925 (24). Cumberland sides included with 
_ bacon and Wiltshire sides included with hams and shoulders. 

2 Variable bases; see pages 39, 40, and 41 for method of computation. 

3The Review of Economic Statistics, Harvard Economic Service (18, p. 166-167, 191-197; 10, p. 118, 
_ 390; 11, p. 346, 1920; 11, p. 376, 1921; 3, p. 402; 4, p. 189; , p. 286). Harvard Weekly Letters, Jan. 20, 1923; 
| Dec. 22, 1923; Dec. 13, 1924; July 11, 1925; Sept. 12, 1925 (12, 13, 14). 
4 Corrected for seasonal variation. 

5 Bureau of Labor Statistics Bulletins 367 and 390, special reports (25, 26). 

__ § Computed from estimates of annual population by the Bureau of the Census. Increase in population 
_ from one census year to another arbitrarily distributed to show an even monthly increase. 
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Year and 
month 
Hams 
s an 
Pork | Bacon Shou: 
ders 
10,000 | 10,000 | 10,000 
1900 pounds| pounds |\pounds 
Janvanye=s == 1,422 | 3,569 | 1,367 
February__-_| 1,756 | 4,076 | 1,419 
Wiarchee= se 1, 97 4,191 | 1,341 | 
Api see 1, 125 |. 3,732) 15.608 
Miers = ee 1205 gle tSs Osta ele Soom| 
dume===s=2" 1,109 | 4,400 | 2,041 | 
ailiyeer ss oe | 1,265 | 4,068 | 2, 149 
INTIS baa = = | 1,356 ! 4,003 | 2, 292 
September --_| 1,478 | 3,878 | 1, 234 
October- ---- | 1,362 | 3,086 | 1,410 
November_-_| 1,577 | 3,687 | 1, 233 
December-___| 1,957 | 4, 764 | 1, 783 
| 
1901 
Janwary-___-- | 1,730 | 4,484 | 1, 647 
February__-_| 1,590 | 3,931 | 1, 467 
March__-___| 1,909 ; 4,110 | 2,012 
PAV ral eps | 1,395 | . 3, 200 | 1, 886 
Naive pane oe oa Nest UZ) | Poy Sey 
JMS ae 989 | 3, 230 | 2,128 
Fly 2 086 19337843" 125398 
August_.___-| 1,299 | 4,305 | 1,912 
September__| 1,342 | 4,045 | 2,027 
October_-___- | 1,312 | 3, 408 | 1, 592 
November_-| 1,571 | 3,241 | 1,880 
December-__ | 2,298 | 3,793 | 1, 769 
1902 
January __-__- 1,978 | 3,888 | 1, 642 
February___| 1,485 | 2, 283 | 1, 338 
INiarchiie S22 = 1,310 | 2,809 | 1,909 
ASpnileess= =| 1,480 | 2,815 | 1,969 
INE a ee | 1,040} 1,945 | 2,318 
sume ss See 766 | 1,939 | 2,015 
Aviva eee 1,046 } 1,926 | 2, 188 
Aueust_____- 1,019 | 1,933 | 1, 645 
September__| 834 | 1,670 | 1, 740 
October--_-- 843 | 1,564 ; 1,318 
November _- 861 1,716 | 1, 796 
December__-_! 1,584 | 2,526 | 2,125 
1903 
January-_-_--- 1,516 | 2,269 | 1, 833 
February ---_} 1,310 1 O26 males lie 
March ___-_-_- 1, 376 1, 524 | 1, 821 
IN ovae ee ee 987 | 1,192 | 1,279 
Nia Mente 792 | 1,138 | 1,354 
junese == 816 | 1,355 | 2; 507 
iuliveea soe 1,152 | 1,580 , 1,988 
August____-- 1Z69 | ls 987122206 
September_-_| 1,061 | 2,626 | 1, 494 
October_-_--- 1,081 | 1,686 | 1, 444 
November _- 845 1, 964 | 1, 575 
December__-| 1,677 | 2, 160 | 1, 736 
1904 
January sa 1,639 | 2,864 | 1,677 
February __-| 1,371 2,388 } 1, 431 
March. ___-- 1,341 | 2,404 | 1,482 
INS OM ees 707 | 1,916 | 1, 0S0 
INT aye ee 843 | 1,605 | 1, 452 
Junes = 1,047 | 1,834 | 1,920 
Jily ae 776 | 1,661 | 1,681 
August_____- 1,020} 1,853 | 1,821 
September _- 930 | 2,278 | 1,337 
October__-_- 1, 051 TER} |p ale wiley 
November--| 1,032 | 1,969 | 1, 681 
December-_-_-’ 1,438 ' 2,502 ' 1,740 


Exports — 


Pork products 


Index 
of 
phy- 
sical 
vee 
of ex- 
Lard ports 
Mil- 
10,000 | lion 
pounds| pounds 
5, 268 130 
5, 483 142 
5, 6380 146 
5, 730 137 
| 5, 037 132 
| 4, 780 141 | 
4, 134 134 | 
4, 975 145 | 
5, 470 134 
5, 186 124 
4, 584 124 
4,719 149 
5, 948 152 
5, 200 134 
6, 179 156 
4, 297 119 
5,495 | 135 
5, 003 126 
4, 519 132 
4, 955 139 
4, 37 131 
4, 371 118 
4, 898 128 
5, 497 146 
4,147 132 
4, 641 106 
5, 811 1380 
4, 804 122 
3, 808 101 
3, 864 95 
, 364 95 
2, 044 85 
3, 263 83 
3, 447 85 
3, 884 91 
6, 340 137 
6, 484 131 
4, 488 98 
4,167 | 97 
3, 414 75 
3, 400 73 
3, 831 94 
3, 349 89 
3, 209 96 
4, 337 105 
5, 188 102 
5, 235 105 
6, 487 130 
5, 959 132 
4, 566 107 
4, 412 106 
4, 305 88 
4,010 87 
5, 073 108 
3, 419 83 
3, 710 93 
5,374 | 108 
5, 751 112 
4,195 97 
5,577 | 128 


Miscellaneous data 


Prices of |Bureau 
industrial of 
stocks Labor 
all-com- 
modity 
index of 
Devia- mice 
tion sale 
Actual from | prices 
trend | (1913 
base) 
Per 
Dols. | cent 
Gorgas ete 82 
6059 eens 82 
63565 eee | 82 
63¢4alecoceeys 82 
O95 Oils ee eee 81 
5OR6r Eee 80 
Dion | = eee | 80 
5SxOu| seca | 80 
Iivah toon] erent oe 80 
Otel Se ee 79 
64H Gan Seas | 80 
(B75 ts | ee | 79 
| 
C(S6 ws See | 79 
GSAO i ee es 78 
685 Gn lseteeS | 78 
7 tet. Oy eee ape 7 
r(lisgr uglier 78 
CD? || See 7 
(eso) eee i: 
(hb Gl eee Se 79 
GOUS cee oe 8 
GAs Silke. Es | 80 
Gago (ae ee ta feel 
G83 24 Se we | 83 
| 
GSO es | 82 
(ai Uetl es Ses 8i 
CHE ZHI aE ee 81 
CR QaISe eae 82 
(foyer ee es | 84 
6050s 222s | 84 
65. 8 | fa ee 85 
GOS ty eee 83 
(HEC Soe 84 
Gbyoa| see 91 
632i ee 87 
6220 N Eee 88 
65.3 | —0.2 90 
66.6 | —.1 89 
64.5 | —.3 87 
62.7 | —.5 86 
62.2) —.5 85 
58.3 | —.9 85 
54.0 ; —1.4 84 
50.7 | —1.7 84 
49.0 | —1.9 85 
44.9 | —2.3 84 
43.9 | —2.4 84 
46.9 | —2.1 84 
48.8 | —2.0 86 
47.9 | —2.1 87 
47.8 | —2.1 87 
49.3 | —2.0 85 
48.1 | —2.1 84 
48.8 | —2.1 &4 
51.2 | —1.8 84 
53.7 | —1.6 85 
56.3 | —1.3 86 
61.1 —.9 86 
68. 1 —.3 87 
69.5 ' —.1 88 


Mil- 
lions 


——_ 


Derived figures used 
in the study 


—s 


Waren Ua 
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TABLE 2.—Dota used in the statistical analysis—Continued 
: poy 


Derived figures used 


| Exports Miscellaneous data in the study 
| Q | |. 
| Prices of pepeeae id 
} Pork products : industrial | 
Index stocks. | vabor |7_:: | 
Year and | 5 of : lall-com- United | Index | Index 
ern sone | | -, | States | Corn- 
phy |modity | BA Obs OF 
| | sical | | ‘index of POE aitte lexport | total 
Hams | jvoluaney |Devia-| whole- | bh arts EAE de- de- 
and | of ex- ja, PLOT se SAlCE mays as | ret mand | mand 
Pork | Bacon shoul: | Lard | ports eH from | prices y 
ders | | | trend | (1913 
base) | 
FESS eel | ns ee bene oer aioe ae Fc ey pee cee 
| | Agi. | | | 
: | 10,000 | 10,000 | 10,060 | 10,000 | lion | Per Mi 
1905 ‘Dounds| pounds |\pounds pounds\pounds| Dols. | cent lions Deis. 
January__.--| 1,489 | 2,668 | 1,518 | 5,300; 120 | 70.1) —.1 87] 83.40] —.21| 105 91 
February___| 1244 | 2,213 | 1,888 | 5,457| 113] 726] +.2] 87] 8854] —12] 106| 93 
March ______ | 1.302 | 2,397 | 1,640 | 6,619] 132] 780| +.6 86 | 83.67; —.17| 103} 94 
Anprate a2 ee 1, 417 | 2,280 | 1,687 | 5,865| 122} 80.0] 4.7 7 |. 88-81-| —.03 | 104 | 97 
May. 22 0) | 1,301 | 2,084 | 1,959 | 4,570 | 109 | 747| +.2| 851 83.94|-1001 108| 105 
airie = 27304 1,28 | 2,398} 1,877|5,187| 117] 752| 4.3] 85 84.08; —.87| 111; 101 
Seikyo 0s! | 1, 262 | 2,514 | 2,439 | 5,013 | 124 79.6) | eh | 85-|) 842 [808 175 103 
August______ 1,292 | 2,382 1 2,108 ! 5, 45 1B! 817} +8) 86) 8£35'—.38]) 122! ~ 108 
September__| 1,010 | 1,967 | 1,116 | 5,871] 108] 803) +.7! 85) 8448] —.65] 116 97 
October____- 1,057 | 2,139 | 1,524 | 5,885} 115] 823) +.8| 86) 8462) —.84] 118 94 
November--| 1,358 | 2 798 | 1,264 | 6,776 | 132| 85.4| +11 | 86} 8475 | —.80 | 121 95 
December___| 2, 031 | 4,002 | 1,709 | 8175; 173 | 93.1] +18} 87 | 8489} —.35| 122 96 
| | | | | | | 
1506 1 = ‘ i ; | | 
January_____| 1,838 | 4,094 | 1,734 | 8,531] 176] 987|/+22] 988] 85.02/+.60] 123) 101 
February ___| 2,029 | 3,6i1 | 1,491 | 6,363} 149] 978/422] 87} 85.16 |41.32} 124 110 
March ___-_ 1,418 | 3,204 | 344 | 5,975 | 118 | 95.0} +1.9 | 87 | 85.29 |+1.5 126 110 
pride. i= 1274 | 3,254.1 1,507 | 5,987} 132] 93.5) 41.7) 88 | 85.43 141.25) 128 116 
May = == | 1,164 | 2,865 | 1,590 | 5,162] 118) 96.1] 414] 881 8556/+.85; 125 110 
Beste. Seah 1,083 | 3,004 | 1,605 | 4,965 | 118} 91.1} 41.5 83 | 85.70|+.61| 121] 112 
i a oe | 1,215 | 2,766 | 2,057 | 5,304 | 125 | 88.8/413] 86; 85.83 !+1.00] 123 113 
August _| 1,118 | 3,244|2 1391 5,876| 136] 939/41.7/ 88{ 8596/+.33) 112 103 
September__| 1,098 | 3,108 | 1,522 | 6,328 | 132) 94.7 | 41.7 88 | 86.09) +.44/ 110 101 
October_-.-_| 1,434 | 2,539] 1,695 | 4,704] 114} 948 | +17} 90) 86.22} +.80}— 109 107 
November __} 1,587 | 1, 284 | 1, 282 | 3, 738 85 | 93.9 | 41.7 | Ot 8bason| aon ja ill 
December___| 1,822] 1,513] 1,577 | 4,801] 105] 944/417) 92) 8648 41.00} 111 113 
1907 | | | 
0 | 
January____- 2,209 | 2,163 | 1,832 | 6,717] 139] 93.6 | +1.6 92) 86.61 |+1.80! 113 116 
February___| 1,812 | 1;880 | 1,654 | 6,145] 124] 916/424! 93) 8674/4203) ii 117 
March______ | 1,491 | 1,901 | 1,619 | 5,115| 110] 828] +.6/ 92} 86.87|+1.63| 103} 108 
ipril = 9 i 1,303 | 1,575 | 1,672 | 4,719] 101] 83.1) +.6 93 | 87.00 41.12; 99) 104 
Wray 8. | 1, 371 | 1,447 | 1,868 | 4,803 | 103 | 81.2] +.4 941 87.131 +.30] 100 | 99 
gine 2 | 1, 602 | 2,630 | 2,032 4,415 | 106! 78.9) +.2 95 | 87.32] .00| 96 | 96 
pst 5A | 1,327 | 2,079 | 1,955 | 5,919 | 128 | 807) +3 95 | 87.45 | —.27 95; 98 
August______ 1,386 | 221412146 | 5,627| 124] 741| — 3! 95! 87.58|—.72] 100] 100 
September -_| 1,386 | 1,583 | 1, 255 | 4, 109 80) 70.6] —.5 95} 87.71 |—-1.28} 101} 96 
October_-__- 1,502 | 1,547 | 1, 608 | 3, 687 91 | 62.6 | —1.3 96 | 87.84| —.92] 103| 105 
November --| 1,357 |. 1,342 | 1, 588 | 4,507 | 95 | 55.8 | —1.9 93 | 87.97 |-1.72| 104] 91 
December-___| 1,351 | 1,462 | 1,478 | 3, 163 82| 59.3} —1.6 91} 88.10 |—220| 104) 89 
1908 : | | | | 
January_____ 2,072 | 1,994 | 1,730 | 6, 658 | 134 | 62.7 | —1.3 | 89 88. 23 Le 29 | 100} 83 
February__-| 2,092) 2,474 | 2,339 | 8,721; 169 | 60.4 Pies 88; 88.36|-212} 95} 7 
March ______ | 1,798 | 2,579 | 2, 280 | 6,812 | 147 | 65.5 | —1.1 89 | 88.49 |-203| 93] 8% 
Bepril | 1,207 | 3,019 | 2,107 | 4,134 | 116 | 687| —.8 89} 88.62 /-1.89| 95} 100 
| a 882 | 1,345 | 1,771 | 3,411 88 | 725) —.5 89 | 88.75 |-3.07| 94 100 
Tae 7 1,996 | 1,921 | 3, 594 92] 73.1 | —.5 90} 88.94 |-2.31 97 110 
Rey 2 612} 231211,870}3310| 91] 766! —2 90 | 89.07 |—1. 90 | 99 |. 117 
August_____- 497 | 2,197 | 1,762 | 2,871 82| 83.0] +.3 90 | 89.20 |—2.42/ 97 114 
“September__| 500 | 1, 673 | 1, 432 | 4, 622 90} 80.9} +.1 91| 89.33 |-224| 98] 115 
October-___- 510 | 1,844 | 1,527 | 3,927 86 | 81.6) +.2 91| 89.46 299] 8 105 
November _ 630 | 2,005 | 1, 528 3, 634 86 | 85.7/ +.5|- 92] 89.59 |-1.41 Ot Narre 
December___| 814 | 2,540 | 1,816 | 6,500} 127] 85.6] +.5 93 | 89.72 |—1.10 91} 102 
| | 
_ 1909 | | | 
Januar 685 | 2,5 76 | 5,5 5 | 5 5 5 
x yee oO | 2,281 | 1,876 | 5, 514 114} 88.6 | : F ed) || = 
‘February_--_| 561 | 2,002 | 1,786 | 4,412| 97} 83.3 | 13 93 | 52.98 | 74 | 89 | 102 
March 574 | 2,295 | 1,884 | 5,759| 115} 83.9] 4.3 94} 90.11 | —.74 87| 100 
531 | 1,918 | 1,983 | 3,880 93} 85.9) +.5 95 | 90.24 | —. 69 92} 102 
434 | 1,666 1,979 | 3,677 86 | 90.3) 4.8 97 | 90.37 |—1.05 90} 101 
421 | 1,723 | 1,773 | 4,766 |~ 95| 92.1] +.9 97 | 90.56 | —.65 94 105 
410 | 1,811 | 1,451 | 2,864 73! 94.8) +11 97 | 90.70 | —.21 91. ie 2108 
432 | 1,506 | 1, 500 | 3,391 75; 97.8) +14) 98] 90.84 | —17 on he 
375 | 1,553 | 1,470 ; 2,620) 67) 980/414] 99} 90.99)/+.56] 86| 97 
355 | 1,342 | 1,110 ; 2,729 61 | 98.1 | +1.4 101 | 91.13 | +.88 75 93 
356 | 1,659 | 1,505 | 2,753 70 | 98.2 | +14 102 | 91.27 | +.91 77 | 100 
346! 1,498 ' 1,258 ' 3, 462 721 98.01+41.3 103 ' 91.41 '+1.14 80 105 
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TaBLE 2.—Data usad in the statistical analysis—Continued 


Year and 
month 


January__.-- 


AUMgUsh 22522 


October-__-_--! 
November - - 
December--- 


January_-_--- 


October_-_-__- 
November _- 
December___ 


AISUSt es 


October----- 
November -_-} 


January ____- 


October__-_- 
November -_- 
December--- 


1914 
January_._.- 
February_-_- 


October____- 
November _-_ 


December___ 


Exports 


Pork products 


7 Stock exchange closed. 


Hoe 

an 

Pork | Bacon shoul Lard 

ders 

10,000 | 10,000 | 10,000 | 10,000 

pounds| pounds |\pounds|pounds 
516 | 1,634 | 1,421 | 3,969 
454 | 1,147 | 1,178 | 3,888 
438 1,076 | 1, 289 | 3, 257 
298 634 769 | 1, 721 
264 | 553 764 | 2,642 
268 | 803 973 | 2,998 
402 | 1,089 | 1,195 | 3,332 
362 1,375 | 1,381 | 3, 618 
447 1, 264 | 1,103 | 2, 855 
410 844 958 | 2, 616 
332 865 957 | 2, 860 
420 1, 443 | 1,131 | 4, 156 
482 1, 288 | 1,277 | 4, 460 
383 1,075 | 1,382 | 5, 095 
389 | 1,104 | 1, 244 | 5,771 
464 | 1,609 | 1,314 | 5,361 
452 1, 701 |} 1, 718 | 6,210 
564 1,911 | 2,116 | 5, 065 
610 1,701 | 1,966 | 4,075 
483 | 1,886 | 1,981 | 3,889 
514 2,504 | 1,845 | 5, 845 
475 | 1,637 | 1,174 | 4,669 
453 | 1,586 | 1,342 | 4,330 
561 | 1,810 | 1,607 | 5, 729 
642 | 1,815 | 1,770 | 5, 134 
606 | 1,695 | 1,740 | 6, 218 
560 | 1,747 | 1,537 | 6, 630 
565 | 1,793 | 1,820 | 4, 411 
541 | 1,627 | 2,101 | 4,992 
467 | 1,056 | 1,522 | 3,535 
440 | 1,652 | 1,656 | 3, 482 
571 | 1,869 | 1,510 | 3, 760 
531 1, 536 982 | 4, 747 
443 1, 368 943 | 3, 745 
449 1, 387 994 | 3, 740 
403 | 1,657 | 1,032 | 4,870 
658 1,982 | 1,495 | 5, 046 
587 2,033 | 1,486 | 6, 640 
527 2,088 | 1,598 | 5, 464 
443 1,705 | 1,589 | 4, 546 
486 1, 442 | 1,374 | 5, 097 
497 | 1,381 | 1,346 | 4, 428 
486 1,656 | 1, 686 | 4, 368 
453 | 1,95£ | 1,546 | 4,318 
510 | 1,636 | 1, 266 | 3,951 
485 | 1,797 | 1,308 | 4,141 
498 1, 669 | 1, 256 | 4, 549 
450 | 1,937 | 1, 267 | 5, 005 
465 2,081 | 1,686 | 5, 936 
371 | 1,752 | 1,514 | 3, 758 
362 1, 362 | 1, 224 | 4, 057 
348 L260 Re Qifalon2le 
368 | 1,162 | 1,304 | 3, 773 
332 | 1,131 | 1,275 | 4,006 
404 1,090 ; 1, 214 | 2,600 
389 1, 441 912 | 2,680 
303 | 1, 760 871 | 3,005 
219 | 1,384] 855 | 4,883 
196 | 1.883 | 994 | 4°303 
347 | 2,122! 1,134 1 3, 766 


Miscellaneous data 


Prices of Bureau 
industrial of 
Index stocks Labor | united 
of all-com- Index | Index 
: States | Corn- 
phy- modity| , lac lhe of of 
sical index of aes ditre export | total 
volume Devia-| whole- | ,onth- teal de- de- 
of ex- Netial tion sale = mand | mand 
ports |~ “| from | prices 
trend } (1913 
base) 
Mil- 
lion Per Mil- 
pounds| Dols. | cent lions | Dols. 
83 94.5 | +1.0 102 91. 55 |-++1. 28 86 104 
7 88.2} +.5 102 91.70 |+1.7 100 106 
66 92.1 +. 8 105 91. 84 |+38. 46 150 112 
38 89. 4 +.5 105 91.98 |+3. 26 114 105 
46 87. 2 +.4 103 92.12 |+2. 65 100 104 
55} 8388] +.1 102 | 92. 27 |-++2. 61 99 104 
64] 77.6] —.4 102 | 92.39 |+1. 41 73 94 
72| 78.8] —.3 102 | 92.50 |+-1.06 70 91 
61 79.1 —.3 100 92.61 |+2. 42 85 99 
52] 83.0 .0 97 | 92.74 |12. 74 92 105 
54] 84.2) +1 95 | 92.86 |+2. 04 88 108 
75} 81.0] —.2 96 | 92.98 |+2.17 89 108 
7 83.3 | —.1 95 | 93.09 |+2. 48 100 109 
83 85. 2 +.1 92 93. 21 |+1.88 87 100 
89} 832}; —.1 93 | 93.33 |+1. 33 78 88 
90 82. 5 —.1 91 93.45 | +. 44 79 83 
102 84.5 .0 90 93. 57 | —. 32 81 85 
101 86. 5 +.1 90 93.68 | —. 25 83 92 
87} 85.9} +.1 92) 93.80 | —. 54 85 101 
87 82. 2 —.3 94 93.92 | —. 16 94 110 
113 | 76.6} —.7 95 | 94.04 | —.90 88 101 
83 76.8 —.7 95 94.15 |—1. 72 88 101 
82 79.8 —.5 95 94.27 |—1. 99 90 104 
101 | 80.9] —.4 94] 94.39 |—1. 74 89 103 
96} 81.3] —.4 95 | 94.51°|—1.35 88 98 
103 80. 9 —.4 96 94.63 |—1.17 84 92 
102 85. 3 —.1 97 94.74 | —. 89 84 97 
91} 89.8} +.3 100 | 94.86 |—1. 06 91 102 
7 89. 1 +. 2 100 94.98 |—1.32 88 
69 | 89.7 | +.2 99 | 95.10 | —.95 84 
78 | 89.9} +.2 99 | 95.22 | —. 62 84 
S910] = 3 100 | 95.33 | —. 86 95 
80 | 92:3; -+.4 101 | 95.45 | —.15 98 
68 | 92.3] -+.3 101 | 95.57 |-+1. 34 109 
70 90. 8 +. 2 101 95.69 |-+-1. 58 89 
81 | 880 20 101 | 95.80 |+1. 63 86 
94 85. 1 —.2 100 95.92 |+1.80 87 
111 81. 2 —.5 100 96. 04 |+2. 34 98 
100 80. 0 —.7 100 96.16 |++2. 81 116 
87 80. 8 —.6 100 96. 28 |+2. 40 121 
89 | 79.2} —.7 99 | 96.40 |+1. 78 112 
81] 74.7} —1.1 99 | 96.51 |+1. 53 116 
86 UUs” —.9 100 96. 63 |-++1. 64 130 
89 80. 0 —.7 100 96.75 | —. 24 100 
79 81.9 —.5 102 96. 87 | —. 47 92 
83 | 79.3 | —.8 101 | 96.98 | +.16 93 
84 Ua? —.9 100 97.10 | —. 54 90 
93 | 77.1}; —.9 99 | 97.22 | —.29 90 
108 | 80.7] —.7 98 | 97.34 |+1.16 108 
80 82.3 —.6 99 97.46 |+1. 47 104 
74 82.3 —.6 98 97. 57 | +. 95 104 
65 | 79.8] —.8 98 | 97.69 | +. 85 99 
70 80. 5 —.8 97 97.81 | +. 31 97 
71 | 80.6 | “—.7 97 | 97.93 | +. 04 89 
58 | 76.6 | —1.1 97 | 98.04 | +.38 103 
58 | (7) (7) 101 | 98.16 | —.39 106 
64] (7) (7) 102-(-'98.28 1) so 104 
79 | (@) (7) 97 | 98.40 | —.90 96 
80 (7) (7) 97 | 98.52 | —.49 102 
80! 75.2! —1.3 97! 98.64! —.32 100 


Derived figures used 
in the study 


a 


Year and 
month 


1915 ‘pounds p 
355 


January___-_- 2, 716 
February__-| 463] 3,718 
Marche. = 428 | 6,683 
SALT lester 880 | 4,169 
Vey eres 838 | 3,360 
yuneL pee 598 | 4,348 
Jilye ee 620 | 3,850 
PATIOTISt ae O37 | 3, 758 
September_-| 843 | 4,337 
October--_--- 976 | 5,341 
November__-_} 1,064 | 4,588 
December_-_-| 1,520 | 5, 547 
1916 
January-___-- 2,237 | 5, 009 
February_-_-| 1,842 | 6,381 
March. =. ._ 1,436 | 4,189 
Aprile ses 53 1,071 | 5,344 
Visayas taste ; 838] 5,834 
yuINe Sees 625 | 3,802 
Jialyss eee 382 | 3,007 
August___--- 509 | 4,395 
September_-| 461 | 4,922 
October-_--- 614 | 4,128 
November__| 811 | 4,879 
December__-| 910} 7,393 
1917 
January ____- 1,378 | 9,181 
February-_--] 1,044 | 5,199 | 
March 2=—_= 1,286 | 6,750 
pPASprils eae 2" Il as 7eu 
Win yee 1,106 | 6,068 
Punes 222. = 638 | 5,061 
uilivees ee: ae 415 | 1,946 
August_____- 51 2, 831 
September__| 529] 3,550 
October--___- 475 | 2,936 
November_-| 250} 4,357 
December__-| 571 | 4,202 
: 1918 
January__--- IP edge RON OSO 
February__-| 221] 5,090 
March = ____- 590 | 15, 560 
Ajo Hl Bees 1,048 | 12,740 
Wig s2325 20-1 833 | 14, 201 
Ines set 352 | 8, 729 
ali sete = 656 | 11, 989 
August______ 343 | 6,886 
September__| 343 | 4,154 
October____- 250 | 5,813 
November_-| 294]! 7,286 
December_-_, 249 | 12, 644 
1919 
January..--.| 251 | 10, 268 
February_--| 317 | 11, 484 
March_____- 369 | 15, 109 
PTY 453 | 14, 181 
With Sa eee 727 | 6,766 
i 1,390 | 17, 244 
The 506 | 11, 768 
August______ | 4135) 385150 
September_.| 394] 5,720 
October_-_-__- | 664] 5,646 
November__ 666] 6,529 
December.... 619 | 5,898 
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TABLE 2.—Data used in the statistical analysis—C ontinued 


Pork products 


Pork | Bacon 


10, 000 | 10,000 


lion 


ounds |\pounds ‘pounds 


115 
129 
185 
120 
100 


WOOWODOMWOOCO 
DOIN US 90'S SO CeCe ie 
BE OIDNY OWA 


ANaSeesssseoo 
SSSR OCI PSU CR Sa 
NPOABDOOH OMRON 


00 CO CO CO ~I~1 00 ~J 
QASSARSSNBSH 
BRR ROW DODWOAT 


Miscellaneous data 


Prices of 
industrial 
stocks 


alegt 


+t+4+4+4+4+44+4+ 444+ 


POISONOUS ra etre an ee OND, 


aL 
to 


aml 


Derived figures used 
in the study 


Cie fot | at 
-~. export | tota 
differ- "Go. ae 


ential 


acany ad 
COW Or Oh by we 


NNwNr 


He CO HR CO WO NTF 00 CO SO “TO WWW NOUN NT ST RH 


JIt+EES 


OD? OOO Or Orb) WHR re 


Reeeeowwettt thtt+ttttt+t 


COWNTWO ROW OHO Ore 


Dols. 

—1. 54 101 91 
—1. 64 101 85 
—1.69 101 80 
—1. 63 106 83 
—1.39 115 91 
—1.10 119 | 95 
—2. 07 115 91 
—2. 32 121 90 
—]. 02 119 94 
+. 56 130 105 
—.57 128 o9 
—1.62 126 93 
—1.38 99 94 


_ 
i=) 
GO 
eats 
—y 
or 
be 
— 
o 


—2. 61 127 | 119 
—3. 42 111 160 
—=O.21 93 | 92 


—2. 41 207 114 
leas, 217 117 
—. 82 227 124 


+1.38 | 275 141 
+2.80 | 292 138 
+2.10 | -825} ~~ 189 
J4-1.57 | 875 142 
+.89 | 388 142 
—.03| 352 138 
—.62} 259] 136 


Se) 
~J 
or 
bo 

a) 
Oo 
—" 
ee 
bea | 


Suk) 155 104 
—2. 31 139 | 86 
—3. 26 139 90 
Sah (EL Syl 83 
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TaBLEe 2.—Data used in the statistical analysis—Continued 


Year and 
month 
Pork 
10,600 

1920 pounds) 7 
January____- 661 
February __- 985 | 
Mar eh Sees 625 
ASD VU wae ees © 390 | 
NTE ype: Ne 576 
Juneess es 815 
Sully 527 
August par oulp ete 281 | 
September _ - 390 
October____- 863 
November -- 516 
December___| 1, 253 

1921 
Januvanyos. 2, 181 
February __- 919 
IMIG RO oe 495 
Jj oye ee 598 
IMigiyi= Ste heees 576 
June Se 547 
Vulweseee | O80 
August___-_- 732 
September __ 460 
October_-_-__- 540 
November _- 522 
December__- 355 

1922 
Januery___-_- 502 
February_--| 395 
Marches ss 401 
AGO) gt Re eee 314 
Wiaivi2sse se 339 
Vues see 528 
Afulki pees eae 593 
August_____- 571 
September _- 637 
October___-- 668 
November_.; 937 
December-_- 919 

1923 
January___-- 1, 055 
February - -- We 
Mianehiss= == 662 
Ato nil ees 2s 2k 716 
IMB ceeeease §32 
Nunes as sees 652 
Abily Se shy sie 711 
ANT OUST sence 869 
September__] 855 
October__-_-- 817 
November -_| 1, 694 
December___| 1, 172 

1924 
Januanyes== 944 
February - -- 718 
Miareheese wT i 
PAS pri ese eee 468 
WIphf ee Se 369 
Junes se see! 336 
italy zack re 44] 
INVEGUR RE oe 498 
September __ 427 
October____- 447 
November - - 474 
December_-- 739 


Bacon 


10, 000 

pounds 
7, 750 
if 589 
7, 500 
2, 436 
5, 041 
6, 073 
33152 
9 38} 
4, 137 


Exports 


Pork products 


lis eS 
= 
| sh aule | 


| ders 


10,000 
pounds 
1,391 
2, 422 
3, 103 
1, 564 
1, 799 


839 
936 
900 
879 
1, 120 
1, 449 


1, 687 
ie 585 
1, 910 
2, 493 
1, 551 
1, 854 
2, 779 
35223 
1,714 
1, 211 
1, 678 
1, 548 


wee 


ves © 


F128 | 


Lard 


| 
| 


10,009 
pounds: 
| 3, 942 
3, 717 
i 300 
4, 370 
6, 014 


NNNN RN WNW Nb bh 
DandODde Bd WwW ortyo 
Sr OConoonon © 
DH OOO TOTO GO COFFE 


Index 
of 
phy- 
sical 
volume 


of ex- 
ports 


Mii- 
lion 
‘pow’ nds 


— 
GO 
—_— 


me 
> 
= 
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Miscellanecus data 


Prices of 
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TABLE 2.—Data used in the statistical analysis—Continued 
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